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ABOUT THE COVER: 
m= FRONT COVER PHOTOS 


. Memory MCM with 5nV SRAM and 


ASIC. 


. 512 x 8 SRAM, dual cavity DIP. 
. Processor MCM based on 8810 RISC 


and 88200 CMMU. 


. 1024K x 32 Flash module in 66-pin 


Hex-in-line package. 


. 512K x 8 EEPROM, dual cavity DIP. 
. 128K x 32 SRAM in Ceramic-Quad- 


Flatpack. 


. 128K x 32 SRAM module. 


8. Flash family in Hex-in-line package. 


. 128K x 32 memory family. 
10. 


Processor/ASIC module based 
on 68020. 


m BACK COVER PHOTOS 


This data has been carefully checked and is believed to be accurate. The information contained herein is not 
intended to and does not create any warranty of merchantability or fitness for a particular purpose. White 
Microelectronics reserves the right to change specifications at any time without notice. 


White Microelectronics’ products are not authorized for use as critical components in life support devices or 
systems without the express written approval of White Microelectronics. 
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INTRODUCTION 


Since 1967, White Microelectronics has designed and 
manufactured standard and custom high reliability components 
and system products ranging from thick film substrates to 
advanced multichip modules and hybrids. 


White Microelectronics products are supported by our 30,000 
ft? manufacturing facility in Phoenix, Arizona. At White, our 
facility boasts advanced manufacturing techniques for 
substrate, die attach, wire bond, and packaging. 


Designed to meet military, industrial, and hostile environments, 
White's components are used in airborne, missile, satellite, 
radar, electronic countermeasure, down hole, and ordnance 
applications. 


White military products are complemented by a variety of 
products developed for commercial, telecommunications and 
data processing markets. 


We provide digital module design support including micropro- 
cessor based products, and standard and custom memory 
modules. 


White Microelectronics offers components of the highest 
quality and reliability on the market today. It is our commit- 
ment to provide products of unparalleled quality to insure we 
will be your partner for the future. 
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ENGINEERING SUPPORT 


M@ Over a quarter century of microcircuit module design 


M@ White modules are based on our proven capabilities in 
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experience qualifies White to provide application support 
from thick film and thin film circuit design, component 
layout and sourcing, through final packaging assembly. 
White can assist in development of your design based on 
your written specifications, or we can build to your 
schematic and parts list. If you prefer to provide assembly 
drawings and layout, White can provide a turnkey manufac- 
turing solution. 


Our engineering team is fluent in the arena of application 
specific module designs and defining system performance 
levels including: 


e SRAM, EEPROM, or Flash or DRAM memory modules. 
White can manufacture custom memory modules with 
customer defined organizations and packaging for unique 
applications. 


Combining processor, coprocessor, associated cache 
memory, oscillators, timers, graphics options, interrupts, 
on board clocks and other logic or FPGAs to simplify, 
ruggedize, and reduce the size of the system. 


Expertise in environmental requirements from high 
temperature down hole, to full military, industrial or 
commercial, and fully hermetic devices. 


Military specification requirements and source control 
drawing review. White understands the requirements of 
MIL-STD-883, MIL-H-38534, MIL-M-38535 and MIL-STD- 
1772 and can provide assistance and guidance relevant to 
them. 


Size, weight and construction of package and associated 
thermal, mechanical and power considerations. 


In the area of design, White Microelectronics CAD 
capability includes the Mentor MCM station, with an HP 
735 workstation. This provides full capability for routing 
and layout of MCMs and the ability to perform thermal, 
electrical and parasitic analysis of new designs. 
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MCM-C technology. Following is a summary of basic 
materials, processes and design guidelines: 


Al,0,, 96% and 99% alumina substrates. 
Multi-layer cofire and thin film interconnect capability. 


Gold, palladium and silver based thick film screened 
conductor systems. 


Substrate fabrication capability up to 11 conductor 
layers. 


Line widths and spaces of .006" to .010" are standard. 
Photo lithographic fine line thick film in development 
will allow .003" lines and spaces. 


e Wire used in typical MCM-C is either gold or aluminum. 
Length and current carrying capability are functions of 
diameter. Standard diameters are .0007" to .0015". 


Wire bonding is performed on Hughes 2460 and 2470 
bonders. 


Epoxy attach is the preferred method of component 
attach for most applications. Mounting pad spacing can 
be as close as .010" but is recommended to be .015". 


Resistor size is based on required power dissipation, 
stability and tolerance requirements. Screened resistor 
values from 1KQ to 1MQ. Laser trimming to tolerances 
of +0.1%. Other values can be achieved with a variety 
of other techniques. 


Test capability includes two Megatest Genesis II memory 
testers. The Genesis II test programming environment 
consists of a variety of interconnected software tools 
including utility programs, user interface and Xenix 
operating system. 


WHITE MICROELECTRONICS 


QUALITY AND RELIABILITY TRAINING 


I@ White Microelectronics military products are manufactured At White Microelectronics our training goal is to build 
in our MIL-STD-1772 certified facility. MIL-STD-1772 was awareness and understanding of the importance of MCM 
created by DESC to provide standardized fabrication, technology and our customers’ needs for high quality, rugged 
documentation and testing. Hybrid microcircuits and multichip products. 


multichip modules purchased to MIL-STD-883 must be 
manufactured and tested in a MIL-STD-1772 certified 
facility, using QML-38534 qualified processes. 


I White is listed on the QML-38534 Qualified Manufacturers All employees at White Microelectronics receive a minimum of 


List of hybrid microcircuits. ten hours of total quality management training annually. In 
IZ Military screening Is available to meet the requirements of addition, all operators are trained to military standards and the 
MIL-STD-1772, MIL-H-38534, and MIL-STD-883. standards are applied to all products regardless of the product 
Mi Testing capability includes 100% substrate continuity check, Category (commercial, industrial, military or compliant). 
burn-in, full temperature test, and environmental screening. 


Training at White emphasizes certification of critical functions 
and requires re-certification training every year. Non-critical 
functions are trained but not certified. 


M Quality and inspection system requirements comply with 
MIL-Il-45208, and MIL-STD-45662. 


@ Fully computer controlled processing for substrate firing and 
laser trimming operations provides close tolerance accuracy 
and consistency. 


LLL 
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MANUFACTURING FLOW 


*.,| QA Incoming 
SS Inspection 
NS 


LZ INVENTORY 
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TO ELEMENT AND 
SUBSTRATE ATTACH 


DIE & COMPONENT 
ATTACH - EPOXY 


a CURE EPOXY 


_ SUBSTRATE ATTACH - EPOXY 


a CURE EPOXY 


WIREBOND QUAL./DESTRUCT 
WIRE PULL, PER MIL-STD-883 
METHOD 2011 


= WIREBOND 


WIREBOND NON-DESTRUCT 
PULL, METHOD 2023 


Q.A. PRE-CAP VISUAL 
INSPECTION, 
METHOD 2017 


ACTIVE LASER TRIM & PRE-CAP 
ELECTRICAL TEST 


- CLEAN 


Q.A. VISUAL (PRE-CAP) 
METHOD 2017 


Q.A. REWORK VERIFICATION 
MIL-H-38534 


CUSTOMER SOURCE 
INSPECTION 
(IF APPLICABLE) 


VACUUM BAKE 


PROJECTION WELD 
OR SEAM SEAL 


MARK 


STABILIZATION BAKE 
METHOD 1008 
(IF APPLICABLE) 


TEMPERATURE CYCLE 
METHOD 1010 


CONSTANT ACCELERATION 
METHOD 2001 


PIND (IF APPLICABLE) 
METHOD 2020 


PRE-BURN-IN 
ELECTRICAL 


BURN-IN 
METHOD 1015 


POST BURN-IN 
ELECTRICAL 


P.D.A. VERIFICATION 
AT 25 DEG. C 
TEST DATA MIL-H-38534 


IN-LINE GROUP A 
Q.A. VERIFICATION, 
MIL-H-38534 


LEAD FORM 
(IF APPLICABLE) 


FINE LEAK 
METHOD 1014 


GROSS LEAK 
METHOD 1014 


FINAL Q.A. 
METHOD 2009 


Q.A. DATA REVIEW 
AND LOT 
ACCEPTANCE 


Q.A. HOLD FOR QCE/QCI LOT FORMATION 
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QCE/OCI LOT FORMATION AND GROUPS 
B, C, AND D TESTING 
During conversion of customer requirements, QCE/QCI 


subgroup determination is made. Groups C and D are 
performed as required. 


GENERAL FLOW OF THE QCE/QCI LOT TRAVELER 


SAMPLE SELECT 


GROUP A SUMMARY 


GROUP B SUMMARY 


GROUP C SUMMARY 


GROUP D SUMMARY 


INSPECTION LOT ACCEPTANCE 


CUSTOMER/GOVERNMENT SOURCE INSPECTION 
(IF APPLICABLE) 


PACKAGE AND SHIP 
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GROUP B TESTS 


FROM SAMPLE SELECT ON 
QCE/QCI LOT TRAVELER 


AND SUMMARY. NOTE: SUBGROUPS 
ARE PROCESSED IN PARALLEL 
FOR FASTEST COMPLETION TIME. 


GROUP B, SUBGROUP 1 


SAMPLE SELECT 
1772A00124 


GROUP B, SUBGROUP 6 
PHYSICAL DIMENSIONS 
1772A00012 


SAMPLE SELECT 
1772A00124 
DATA REVIEW 
1772A00080 


DELID UNIT 
GROUP B, SUBGROUP 5 1772A00099 
TO GROUP B 


SUMMARY 


DIE SHEAR STRENGTH 


SAMPLE SELECT 1772A00020 


1772A00124 


DATA REVIEW 


GROUP B, SUBGROUP 3 DELID UNIT 1772A00080 


1772A00099 


SAMPLE SELECT 
1772A00124 BOND STRENGTH 


PRE CONDITIONING 
1772A00175 


TO GROUP B 
SUMMARY 


RESISTANCE TO SOLVENTS 
1772A00011 BOND STRENGTH 


1772A00047, -00174 


DATA REVIEW 
1772A00080 DATA REVIEW 


1772A00080 


GROUP B, SUBGROUP 7 


TO GROUP B 
TO GROUP B 
SUMMARY SUMMARY SAMPLE SELECT 


1772A00124 


SOLDERABILITY 
1772A00035 


GROUP B, SUBGROUP 4 


DATA REVIEW 
SAMPLE SELECT 1772A00080 


1772A00124 


TO GROUP B 
DELID UNIT SUMMARY 


1772A00099 


INT. VIS. & MECHANICAL 
1772A00051 


DATA REVIEW 
1772A00080 


TO GROUP B 
SUMMARY 
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GROUP C TESTS 


FROM SAMPLE SELECT ON 
QCE/QCI LOT TRAVELER 
AND SUMMARY. NOTE: SUBGROUPS 
ARE PROCESSED IN PARALLEL 

FOR FASTEST COMPLETION TIME. 


GROUP C, SUBGROUP 1 GROUP C, SUBGROUP 2 GROUP C, SUBGROUP 3 


SAMPLE SELECT SAMPLE SELECT SAMPLE SELECT 
177200124 1772A00124 1772400124 
ELECTRICAL TEST 
EXTERNAL VISUAL 1772A00132, FINE LEAK TEST 
1772A00049 073A00362, 1772400031, 
073A00392 1772400197 
TEMPERATURE BURN-IN GROSS LEAK TEST 
CYCLING 1772400014, 1772A00032, 
1772A00004 070A00081 1772A00197 
ECTRICAL TEST 
CONSTANT oe = INTERNAL WATER 
ACCELERATION o7aA0osE> VAPOR CONTENT 
1772A00019 ayaAonaBe 1772A00023 
1772A00031, 1772A00014, 1772A00080 
1772400197 070A00081 
ELECTRICAL TEST 
GROSS LEAK 1772A00132, 
1772A00032, 073A00362, 
177200197 073A00392 
eae Wate: Suen GROUP C, SUBGROUP 4 
177200049 1772A00014, ee 
070A00081 
ELECTRICAL TEST SAMPLE SELECT 
1772A00132 1772A00124 
ELECTRICAL TEST ; 
073A00362, 
073A00362, 
073A00392 DELID SAMPLE 
DATA REVIEW 1772A00099 
DATA REVIEW 1772A00080 
1772A00080 


FINE LEAK TEST 
1772A00031, 
1772A00197 


GROSS LEAK TEST 
1772A00032, 
1772A00197 


INTERNAL WATER 
VAPOR CONTENT 
1772A00023 


DATA REVIEW 
1772A00080 


i 


1-7 White Microelectronics * Phoenix, AZ ¢ (602) 437-1520 


NOLLINGOYLNI je 


NOILONGOULN! Ha 


W WHITE MICROELECTRONICS 


GROUP D TESTS 


FROM SAMPLE SELECT ON QCE/QCI 
LOT TRAVELER AND SUMMARY. 
NOTE: THIS TEST IS PERFORMED 
INITIALLY, AND NO LATER THAN 


EVERY 26 WEEKS THEREAFTER. 


KIT ASSEMBLY 
1772A00008 


CLEAN PACKAGES & COVERS 
1772A00062 


VACUUM BAKE 
1772A00083 


SEAL 
1772A00147 


FINE LEAK 
1772A00031, 
1772A00197 


VACUUM BAKE (IF APPLICABLE) 
1772A00083 


RE-HIT (IF APPLICABLE) 
1772A00147 


1772A00031, 


Lo FINE LEAK (IF APPLICABLE) 
1772A00197 


INCREASE QUANTITY 
(IF APPLICABLE) 


MARKING 
1772A00075 
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FINE LEAK 
1772A00031, 
1772A00197 


INCREASE QUANTITY 
(IF APPLICABLE) 


STABILIZATION BAKE 
1772A00002 


TEMPERATURE CYCLE 
1772A00004 


CONSTANT ACCELERATION 
1772A00019 


BURN-IN SIMULATION 
1772A00002 


FINE LEAK 
1772A00031, 
1772A00197 


GROSS LEAK 
1772A00032, 
1772A00197 


GROUP D SAMPLE SELECT 


THERMAL SHOCK 
1772A00006, 1772A00022 


STABILIZATION BAKE 
1772A00002 


LEAD INTEGRITY 
1772A00026 


FINE LEAK 
1772A00031, 
1772A00197 


GROSS LEAK 
1772A00032, 
1772A00197 
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THE PRIMARY MILITARY SPECIFICATIONS ASSOCIATED WITH HYBRID 


MICROCIRCUITS AND MULTICHIP MODULES WOULD INCLUDE: 


DESCRIPTION ~ 


¢ MIL-STD-1772 


Fabrication, documentation 
and quality verification require- 
ments for facility and line certi- 
fication for the manufacture of 
hybrid microcircuits and 
multichip modules. 


¢ QML-38534 Qualified manufacturers list of 


custom hybrid microcircuits 


e MIL-STD-883 Test methods and procedures 


for microelectronics. 


OTHER MIL SPECIFICATIONS ASSOCIATED WITH MICROCIRCUITS AND 


COMMONLY REFERRED TO INCLUDE: 


‘DESCRIPTION — 
e MIL-M-38510 

General specifications and 
quality assurance program for 
microcircuits. 


e¢ MIL-STD-750 


Test methods for semiconduc- 
tor devices. 


e TM 5004/5005 Test methods for monolithic mi- 
crocircuits screening and qual- 


ity assurance. 


Superceded by MIL-M-38535. 


This information has been prepared to assist potential users 
of military level multichip modules (MCM) and hybrid 
microcircuits by clarifying the associated military specifica- 
tions. How these specifications are interpreted, applied and 
are interrelated should be understood by potential designers 
and buyers of these devices to insure compliant components 
are used when required for a specific program. 


The following points regarding the above specifications 
should be noted when designing and purchasing military 
compliant multichip modules and hybrid microcircuits: 


M@ DESC requires that in order to offer an 883 hybrid 
microcircuit or multichip module compliant to MIL-H- 
38534, the facility and manufacturing processes must be 
certified and qualified to MIL-STD-1772 (See paragraph 
1.2.1C of 883. Also see: MIL-H-38534, section 3.4.1, 
Appendix G, 30.1 and 30.1.4.2.) 


Paragraph 1.2.2 of 883 makes provisions for the use of 
883 and prevents a manufacturer from stating or implying 
MIL-883 compliancy or marking parts as 883 compliant, 
merely by implementing test methods 5004, 5005, or 
5010. 


Paragraph 1.2.1B of 883 allows a manufacturer to “Self 
Certify" by meeting the requirements of 1.2.1B. However, 
the manufacturer must state on their Certificate of 
Compliance that the products meet the requirements of 
1.2.1B only. Paragraph 1.2.1C defines requirements for 
full 883/1772 compliancy. | 


MM Test methods 5004/5005 apply to monolithic microcir- 
cuits. Conforming with these test methods does not 
allow a manufacturer to imply that a hybrid microcircuit 
or multichip module is 883 compliant. 


A monolithic device may be 883 compliant; however, 
combining multiple 883 monolithic devices (LCCs, SOICs, 
etc.) into a single module package does not allow the 
manufacturer to state that the module is 883 compliant. 
The new device (module constructed of multiple SOICs, 
LCCs, etc. with multiple solder connections and sub- 
strate) must at a minimum be manufactured in a 1772 
certified facility, pass MIL-H-38534 requirements and 
pass full qualification procedures before it can also be 
considered an 883 compliant module. As opposed to a 
hybrid microcircuit or multichip module, these types of 
modules are not defined by the DESC Specifications and 
the user should take precautions to insure their 883 
application is not jeopardized. 


Mi Care should be taken in creating or reviewing the source 
control drawing (SCD). If the SCD stipulates MIL-H- 
38534, that clearly defines the product as a MIL-STD- 
1772 hybrid microcircuit or multichip module. If the SCD 
requires 883, the modules described in the above 
paragraph may not comply. 
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SRAM MODULES 


MEMORY PART SPEEDS oMD 
ORGANIZATION NUMBER AVAILABLE PACKAGES NUMBER 


128K x 8 WS128K8-XCX | 25- 45nS 32 pin, .600° cerDIP 5962-93156, Complaint 
95-120nS | 32 pin, .600" cerDIP 5962-93156, Compliant 


512K x 8 WS512K8-XCX 20nS .600" cerDIP 5962-92078, Compliant* 
25 - 45nS .600" cerDIP 5962-92078, Compliant 
55 - 120nS .600" cerDIP 5962-92078, Compliant 


32K x 32 WS32K32N-XHX | 25 - 120nS 30.1mm (1.185") sq. hex-PGA (HIP) | MIL Screened 


128K x 32 WS128K32-XG4X | 20nS 40mm (1.56") sq. CQFP 
29 - 45nS 40mm (1.56") sq. CQFP 
55 - 120nS 40mm (1.56") sq. CQFP 


512K x 32 WS512K32-XG4X | 25 - 45nS 40mm (1.56") sq. CQFP 
59 - 120nS 40mm (1.56") sq. CQFP 


* Pending 


TTT 
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EEPROM MODULES 


MEMORY PART SPEEDS 
ORGANIZATION NUMBER AVAILABLE PACKAGES 


PRODUCT SELECTION GUIDE 


SMD 
NUMBER 


128K x 8 WE128K8-XCX 150-200nS {32 pin, .600" cerDIP 


012K x 8 WES12K8-XCX 150 - 300nS | 32 pin, .600" cerDIP 


5962-93154, Compliant 


9962-93091, Compliant 


32K x 32 WE32K32N-XHX |120-150nS | 66 pin, 30.1mm (1.185") sq. hex-PGA (HIP) | 5962-94614, Compliant 


128K x 32 WE128K32-XG4X |150-300nS | 68 pin, 40mm (1.56") sq. CQFP 
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FLASH MODULES 


MEMORY PART CS —————“Oi—i—C—C—CiS 
, ANIZATION NUMBER  _— AVAILABLE _PACKAGESIFEATURES VOLTAGE NUMBER PAGE 


128K x 32 WF128K32N-XHX5 70-150nS | 66 pin, 30.1mm (1.185") sq. hex-PGA (HIP) 5962-94716, | 4-17 
16 Kbyte sectors Compliant* 


NOILONGOYLNI fam 


128K x 32 WF128K32N-XHX - 66 pin, 30.1mm (1.185") sq. hex-PGA (HIP) 5962-94610, | 4-1 
Chip Erase Compliant* 


128K x 32 WF128K32-XG4X5 - 68 pin, 40mm (1.56") sq. hermetic CQFP 


128K x 32 WF128K32-XG4X - 68 pin, 40mm (1.56") sq. hermetic CQFP 
Chip Erase 


512K x 32 WF512K32-XG4X5 - 68 pin, 40mm (1.56") sq. hermetic CQFP 


1024K x 32 WF1024K32-XHX - 66 pin, 35 mm (1.385") sq. hex-PGA (HIP) 5962-94613, | 4-77 
Compliant* 


* Pending 
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DEVICE TYPE 
512K x 8 SRAM 


512K x 8 SRAM 


512K x 8 SRAM 
512K x 8 SRAM 


SRAM 


256K x 8 SRAM 
256K x 8 SRAM 


256K x 8 SRAM 
CUS Rd 


128K x 8 SRAM 
128K x 8 SRAM 


128K x 32 SRAM 
128K x 32 SRAM 


128K x 32 SRAM 
128K x 32 SRAM 
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SPEED 


PACKAGE 


32 pin DIP 
32 pin DIP 


32 pin DIP 
32 pin DIP 


32 pin DIP 


32 pin DIP 
32 pin DIP 


32 pin DIP 


32 pin DIP 
32 pin DIP 


66 pin HIP 


66 pin HIP 


66 pin HIP 
66 pin HIP 


1-14 


5962 92078-03HXX 
5962 92078-04HXX 


5962 92078-08HXX 
5962 92078-09HXX 


5962 93157-01HXX 


5962 93157-03HXX 
5962 93157-04HXX 


5962 93157-08HXX 


5962 93156-03HXX 
5962 93156-04HXX 


9962 93156-08HXX 


5962 93187-01HXX 


9962 93187-04HXX 


5962 93187-06HXX 


5962 93187-08HXX 
9962 93187-09HXX 
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DEVICE TYPE 


912K x 8 EEPROM 


912K x 8 EEPROM 
512K x 8 EEPROM 


256K x 8 EEPROM 


128K x 8 EEPROM 


128K x 32 EEPROM 


128K x 32 EEPROM 


PACKAGE 


32 pin DIP 


32 pin DIP 
32 pin DIP 


32 pin DIP 


32 pin DIP 


66 pin HIP 


p 
66 pin HIP 


1-15 


0962 93091 -01HXX 


5962 93091-03HXX 
9962 93091 -04HXX 


9962 93155-01HXX 


9962 93154-01HXX 


0962 94585-01HXX 


9962 94585-04HXX 
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“DEVICE TYPE “_ PACKAGE 
9962 94716-01HXX* 
128K x 32 SV Flash 66 pin HIP 9962 94716-03HXX 
128K x 32 12V Flash 66 pin HIP 9962 94610-01HXX* 
128K x 32 12V Flash 66 pin HIP 9962 94610-03HXX* 


1024K x 32 12V Flash 66 pin HIP 9962 94613-01HXX* 


1024K x 32 12V Flash 66 pin HIP 9962 94613-03HXX* 


* Pending 


—_ eee 
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2 (1) positions _ Special Processing, VPP Voltage 
or Other Options 
E = Epitaxial Layer 


RH= Rad Hard 


1 position . 
Device Grade 


MIL-STD-883 Compliant order by SMD number 
M = Military, screened  -—55°C to +125°C 
Industrial —40°C to +85°C 
Commercial 0°C to +70°C 


‘on 
| 


2 (1) positions ; ; . 
Package Type/Pin Configuration 


C = Ceramic side braze DIP 

H = Ceramic Hex-in-line package (HIP) 

HS= Ceramic Hex-in-line package (HIP) 
no shoulders 

P = FR4 DIP Plastic package 

F = Flat pack 

CJ= Ceramic Quad Flat J-lead, (CQFJ) 

G4= Ceramic Quad Flat Pack, (CQFP) 


3 (2,1) positions : in | 
(2,1) P Access Time in Nanoseconds 


3 positions 


Bits per Word 


1 position Improvement Mark 
1 position 
Word Factor 
K = Kilo 
M = Mega 
G = Giga 
4 positions Number of Words 
1 position 
Product Type 
S = SRAM 
E = EEPROM 
F = Flash 
C = Microcontroller 


1 position 


White Microelectronics 
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M@ Packaging is based on environmental requirements, and e Customer specified packages and pinouts. 
White offers packages suitable for all temperature ranges 
and applications: 


e FR4/plastic for commercial grade applications. 


¢ Cofired 90% alumina, or metal packages for military and 
industrial applications. 


e Industry standard and JEDEC pinouts and outline in a 
through hole and surface mount. 


e Standard cover seal capability for full hermetic packaging 
includes seam weld and projection weld. 


e Leads are Kovar or Alloy 42 with gold over nickel plating. 


e Package screening includes PIND, constant acceleration, 
fine and gross leak, burn-in as applicable. 


For more information or detailed design guidelines and 
capabilities, please contact the factory. 


PACKAGE 16A05 pom CHES MILLIMETERS 
| MIN | MAX | MIN | 
1.654 | 1.686 
0.580 | 0.600 


0.200 
| D | 0.016 | 0.020 


PACKAGE 14A05 
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PACKAGE 14A10 <= MILLIMETERS 


-—_____.——____- 


FATT NTT >» in 


fee ee eel ope 


PACKAGE 14B92 asm (290 
LT 


0.25mm (0.010 4 
+ 0.05mm (0.002") 


+ 88.9mm (3.50") Nom. naan. sae 


® Pin 1 
to ag 
ee 38 
Nc = 
ES =o 
5 a8 
QS 2 
+ +H 
~~ 
A bin 60 Pin 61 


Note: Call factory for more detailed print. 
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PACKAGE 16A06 30.1mm (1.185") + 38mm eee 


6.22mm (0.245) A 
We 
3,93mm (0. we —— 


aed e 
2.54mm (0.100") ~ 45.24mm (0.600") 24mm (0.600") 


25.4mm (1.0") 


PAC KAG E 1 6A07 35mm (1.385") + .38mm (0.015") SQ. 


5. gmm (0.233) 4 ye La nae - 


3.93mm (0.155" Se 
MAX 


Laeenee 
2.54mm (0. as ; 15. ~ 45.24mm (0.600) (0.600") 


j 25.4mm (1.0") 
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STANDARD PACKAGES 


25.4mm (1.0') 


3.55mm (0.140") + 
vat’ 127mm (0.005") (SR) 


1.27mm (0.050") + .127mm (0.005") 
0.76mm (0.030") + 0.127mm (0.005") 


1.27mm (0.050") TYP. DIA. 
0.46mm (0.018") TYP. DIA. 


25.4mm (1.0") 


3.12mm (0.128") + 0.127 mm 
r= (SR) 


1.27mm (0.050") + 0.127mm (0.005") 
0.76mm (0.030") + 0.127mm (0.005") 


1.27mm (0.050") TYP. DIA. 
0.46mm (0.018") TYP. DIA. 


W WHITE MICROELECTRONICS 


PACKAGE 14A15 


PACKAGE 14A15 
LOW PROFILE 


Under Development 


DUUUUU iLiad 


| 


STANDARD PACKAGES 


7 T 5.1mm (0.205") MAX. 


40mm (1.56") + 0.38mm (0.015") SQ 


uy YD DY LL 


mM _-s (0.020") 

on 

i | 
_ 


>| + | 


1.27mm (0.050) 0.38mm (0.015") | <4— 0.25mm (0.010") TYP 
REF. + 0.08mm (0.003) 
68 PLACES 
38mm (1.50') REF. 
4 PLACES 
¥ e— (0.140") MAX. 


| HHA ssssss 


il 
A 


1.27mm (0.050") 0.38mm (0.015") 
REF. + 0.08mm (0.003) 
68 PLACES 
38mm (1.50") REF. 
4 PLACES 


12.7mm (0.500") + 0.5mm (0.020") 
4 PLACES 


5.1mm (0.200) 
+ 0.25mm (0.010 
4 PLACES 


a) 


_ ~<t— 0.25mm (0.010") TYP 
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acnemnii UICC 


NOILONGOYLNI Se 


| ee 3.18 mm (0.125") REF 
(4 Places) 


pee 


ss 55.9 mint (2.2009 TYR 2.2 mm (0.087") REF 
0.140" "] ie 60S art 12.975") SQUARE = 


0.040" DIA TYP 
_,| | 0.025" —» 
| <= 0.040" +0.010/-0.005" 


0.010 + 0.002" 
1.27 mm (0.050") TYP 


SS 
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W WHITE MICROELECTRONICS WS128K8-XCX 


128Kx8 SRAM MODULE 
FEATURES 
M@ Access Times 55 to 120nS 
PIN CONFIGURATION M@ Standard Military Drawing, 5962-93156 


M@ MIL-STD-883 Compliant Devices Available 

M JEDEC Standard 32 pin DIP, Hermetic Ceramic Package 
M Military Temperature Range (-55°C to +125°C) 

M Organized as 128K x 8 

M@ 5 Volt Power Supply 

@ Low Power CMOS 

M@ TTL Compatible Inputs and Outputs 

WM Battery Back-Up Operation 


PIN DESCRIPTION 


AO - A16 Address Inputs 
I/O0 - 1/07 Data Input/Output 


Chip Select 
Output Enable 


+5.0V Power 


i 

Write Enable 
Vcc : 
Vss 
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ABSOLUTE MAXIMUM RATINGS 


[Parameter | Symbol| Min | Max _| Unit | 
storage Temperature | tore | 05 | 150 [ -c_ 
| Signal Voltage RelativetoGND| Ve | -0.5 | Vec+0.5 | V | 


FaunetonTemperaure | ts [| i60 |e 


RECOMMENDED OPERATING CONDITIONS 


Parameter | Symbol | Min | Max__| Unit 


WS128K8-XCX 


TRUTH TABLE 


| We | mode | Datayo | Power 
Tx [Standby [High Z| Standby | 
Data Out 
| 
| oH 


CAPACITANCE 
(TA = +25°C) 


[Parameter | Symbol | ___—Condition | Max | Unit 
ouput cpactanee| Coot | Vou'=0v,t=10MHe | «0 | oF 


This parameter is guaranteed by design but not tested. 


DC CHARACTERISTICS 
(Vcc = 5V, Vss = OV, TA = -55°C to +125°C) 


Parameter Sym 


-70 
Min Max 


inputLeakage Current | ur | VeorS5 VwoGNDtoves | [to] [0 | [101 
| Output Leakage Current | ho | CS=Vin,OE=Vin, Vour=GNDtoVeo | [10 | {10 | | 10 | 


Operating Supply Current Icc 


CS = Vit, OE = Vin, f = 5MHz, Vec=5.5 


| feo | 
| Standby Curent | Is | CS= Vou OE=Vnnt=5mez | to | [4.0 | 4.0 
| OutputLowvottage | Vor_| n=2imaveo=45 | fo | fo | fo | 
V 2.4 2.4 


Output High Voltage loH = -1.0mA, Vcc = 4.5 


2.4 


DATA RETENTION CHARACTERISTICS 
(TA= -55°C to +125°C) 


Parameter 


Data Retention 
Supply Voltage 


Data Retention Voo =3V 


Current 


ICCDR1 


ICCDR2 


FIG. 2 
AC TEST CIRCUIT 


Current Source 


Symbol Conditions -55 -70 -85 
Min Typ Max|Min Typ Max |Min Typ Max : 
@avec-av|20| |ssl20|_|ssle0| [ss [eo] [ss [20 
- 


e00] | 5 [soo] 15 800} | 5 | 400 
5 5 


(Bipolar Supply) 


Current Source 
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-100 
Min Typ Max 


Input Rise and Fall 
Input and Output Reference Level 


Output Timing Reference Level 


NOTES: 

Vz is programmable from -2V to +7V. 

lo. & loH programmable from 0 to 16mA. 

Tester Impedance Zo=75Q. 

Vz is typically the midpoint of Vou and VoL. 

lo. & loH are adjusted to simulate a typical resistive load circuit. 
ATE tester includes jig capacitance. 


W WHITE MICROELECTRONICS WS128K8-XCX 


AC CHARACTERISTICS 
(Vcc = 5.0V, Vss = OV, TA= -55°C to +125°C) 


Parameter -70 -85 -100 -120 
Read Cycle Min Max | Min Max | Min’ Max Min Max 


TReadGyseTine «dT me 8] | 7] | fio] | op 
Adaress Access Time i tw | | s8| | 70 | |e | [wo [vo] ns 
[Output Hotd tom Adaress Ghange | ton | 6 | | 8 | [7] [7s] | 8] [| 7s 
[Ghip Select Access Time | wos | | 66 | | 7] | @ | [woo] | ¥0| ns 
[Output Enable to OutputVaid | toe | | 0] | so] | ss] [60 | [60 | ns 
[Chip Selectio Ouputintowz | woz is | | s| |] || | wo) | ns 
[Output Enableto Ouiputintowz | woz | s | | 5 | | s5| |s | | s| | 8 
[Chip Disable to OutputinHighz | toe | | 0] | os] |] || [so] ns 
[Output Disabieto OuputinHighZ@ | toe | | a0] | 30] |] || | s0 | rs 


1. This parameter is guaranteed by design but not tested. 


AC CHARACTERISTICS 
(Vcc = 5.0V, Vss = OV, TA= -55°C to +125°C) 


Parameter -70 -100 
Write Cycle Min Max Min Max 


TWiteGycletme ——=S=~=“‘*‘srCe = || OT fs || too] | ao] | 
Chip Select to End ofwite | tow [as | | os] |e] [so | | 10| | as | 
[Address Valsto End ofwite | _taw 

[Data Valdto EndofWite —~(| tow 

wits Puse with SSCs; feo] | off es || | | of] ns 
[Address SeupTime «das 

TAdéressHoldTime st ww fo] | o| |oj| |o| | of | 9s 
output Active irom Endofwite | tow [5 | [a] [so] || | wl | as 
Wile Grable to Ouputinvighz | wz | o | so | 0 | eo | o |e | o | «| 


Data Hold Time tDH 0 0 0 0 


1. This parameter is guaranteed by design but not tested. 


er 
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FIG. 3 
TIMING WAVEFORM - READ CYCLE 


ADDRESS 


ADDRESS 
tacs 


DATA I/O PREVIOUS DATA VALID DATA VALID toe 
toLz(1) 
DATA /O DATA VALID 
HIGH IMPEDANCE 


tonz(1) 


READ CYCLE 1 (CS = OE = Vi, WE = Vin) 


READ CYCLE 2 (WE = Vjp) 
(1) GUARANTEED BY DESIGN BUT NOT TESTED 


STINGOW INVHS EX 


FIG. 4 
WRITE CYCLE - WE CONTROLLED 
(OE IS INACTIVE - HIGH) 


ADDRESS 


tow 
tow pty 
DATA VALID 


WRITE CYCLE 1 WE CONTROLLED (OE = Vjp) 
(1) GUARANTEED BY DESIGN BUT NOT TESTED 


FIG. 5 _ 
WRITE CYCLE - CS CONTROLLED 


ADDRESS 


twe —————» 


W SS MLLLLLA 


tpw toy 


WRITE CYCLE 2 CS CONTROLLED (OE = Vip) 


NOTE: Output enable (OE) is inactive (HIGH). 
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FIG. 6 
PACKAGE DIMENSION 
(14A10) 


2-5 


oo 


4. | 
en rn 


WS128K8-XCX 


| INCHES | MILLIMETERS 
| MIN | MAX | MIN | MAX | 
1.584 | 1.616 | 40.23 | 41.05 

| B | 0.542 | 0.558 14.1 
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128Kx8 SRAM MODULE 
FEATURES 
M@ Access Times 25 to 45nS 
PIN CONFIGURATION @ Standard Military Drawing, 5962-93156 


@ MIL-STD-883 Compliant Devices Available 

M@ ad Tolerant Devices Available 

mM JEDEC Standard 32 pin DIP, Hermetic Ceramic Package 
@ Military Temperature Range (-55°C to +125°C) 

M Organized as 128K x 8 

M@ 5 Volt Power Supply 

M@ Low Power CMOS 

@ TTL Compatible Inputs and Outputs 

@ Battery Back-Up Operation 


Vss Ground 
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ABSOLUTE MAXIMUM RATINGS TRUTH TABLE 


[Parameter =| Symbol| Min | Max | unit) | CS | OF | WE | Mode | Datayo | Power __ 
wp x | x | Stanaty [ign | Standoy 
L 


strgeTenpare | Too | 05 [vaso [oe [tf [ead [ata ont [pote 
C 


H_ [| H_[ Out Disabl 
Supply Voltage | Veo | 05 | i a ge 
— CAPACITANCE 


RECOMMENDED OPERATING CONDITIONS (TA = +25°C) 


[Parameter | Symbol | Min | Max__| Unit) | Parameter | Symbol | __—_—Condition | Max | Unit | 
[Input Capacitance | cw | Viw=0V,f=1.0MHz | 40 | oF | 


Input High ae Output Capacitance Vout = OV, f = 1.0MHz | 40 | pF | 
Input Low Voltage ti This parameter is guaranteed by design but not tested. 


DC CHARACTERISTICS 
(Vcc= 5V, Vss = OV, TA = -55°C to +125°C)} 


Input Leakage Current | tu | Vvoc=5.5,vin=Gndtovec | | to | ft | tT 
| Output Leakage Current | ko | CS=Vin, OE=Vim,Vour=GNDtoveo | | to | | wo | | 10 | 


Parameter 


S71NGOIW VHS 


CS= Vi, OE=Vin,f=5MHz,Vec=5.5| | 110 | [440 | | 70 | mA 
| Standby Current | tsb | CS = Voc, OE=Vint=5MHz | | 30 || Sf 30s | S| 28 | ma 
output Low vottage | Vor | In=amavoo-45 ~~-*«( «stow | fos | oe |v 

Output High Voltage Von | lon =-4.0mA, Voc = 4.5 2.4 2.4 


DATA RETENTION CHARACTERISTICS 


(TA= -55°C to +125°C) 
Parameter Symbol -25 -35 -45 
Min Typ Max | Min’ Typ Max] Min Typ Ma 
2.0] | 5.5 


CS=Vec-2V |2.0 | | 5.5 | 2.0 | 

Data Retention Current | icoor: | voo=3v_ | [iol 3s [ [10 | 3. 
| ltecore | vec=av [| [os |2o] | . . 

FIG. 2 


AC TEST CIRCUIT 
Parameter | Typ it 
Current Source Input Pulse Levels ViL = 0, VIH = 3.0 
Input Rise and Fall 


oO 


ol 


(Bipolar Supply) NOTES: 


Vz is programmable from -2V to +7V. 

lo. & loH programmable from 0 to 16mA. 

Tester Impedance Zo =75Q. 

Vz is typically the midpoint of Vou and VoL. 

lo. & loH are adjusted to simulate a typical resistive load circuit. 
ATE tester includes jig capacitance. 


Current Source 
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AC CHARACTERISTICS 
(Vcc = 5.0V, Vss = OV, Ta= -55°C to +125°C) 


Output Enable to Output in Low Z 
Chip Disable to OutputinwighZ | tow | _'| te | +(| 20 | | oo | 7s | 
Output Disable to Outputin High Z 25 ns 


1. This parameter is guaranteed by design but not tested. 


AC CHARACTERISTICS 
(Vcc = 5.0V, Vss = OV, TA=-55°C to +125°C) 


1. This parameter is guaranteed by design but not tested. 


a 
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FIG. 3 
TIMING WAVEFORM - READ CYCLE 


ADDRESS 


DATA I/O PREVIOUS DATA VALID DATA VALID 


READ CYCLE 1 (CS = OE = Vy, WE = Vin) 


FIG. 4 _ 

WRITE CYCLE - WE CONTROLLED 

(OE IS INACTIVE - HIGH) 
ADDRESS 


a 
SS 


ee 
BINNS ALLLLLL 


tWHz(1) 
Sr 


WS128K8-XCX 


ADDRESS 


Sx 


tacs 


teLz(1) > 


Sq 


toLz(1) 


HLLLLALL 


toHz(1) 


DATA I/O DATA VALID 


HIGH IMPEDANCE 


READ CYCLE 2 (WE = Vip) 
(1) GUARANTEED BY DESIGN BUT NOT TESTED 


two 


tow 


tow py 
DATA VALID 


WRITE CYCLE 1 WE CONTROLLED (OE = Vjp) 
(1) GUARANTEED BY DESIGN BUT NOT TESTED 


FIG. 5 
WRITE CYCLE - CS CONTROLLED 


ADDRESS 


W SS 


WRITE CYCLE 2 CS CONTROLLED (OE = Vjp) 


NOTE: Output enable (OE) is inactive (HIGH). 
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MLLLLL A 


tow tbH 


=< 
C2 
i 
oe) 
=< 
oo 
N 
= 
= 


w WHITE MICROELECTRONICS 


wm 
cc 
Lt 
_ 
LAs 
= 
sel 
= 
= 


PACKAGE DIMENSION 


FIG. 6 
(14A10) 


xe SRAM MODULES 
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ORDERING INFORMATION 


WS 128K 8 -XXXC XX 


= SPECIAL PROCESSING: 
E = Epitaxial Layer 


DEVICE GRADE: 
Q = MIL-STD-883 Compliant 
M= Military Screened -55°C to +125°C 
| = Industrial -40°C to +85°C 
C = Commercial 0°C to +70°C 


PACKAGE: 
C = Ceramic Side Brazed DIP 


ACCESS TIME in nS 
ORGANIZATION, 128K x 8 
SRAM 


WHITE MICROELECTRONICS 


Device Type _ - Package SMD Number 
2 pin DIP 


128K x 8 SRAM 32 pin DIP 5962 93156-0O8HXX 
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256Kx8 SRAM MODULE 
FEATURES 
@ Access Times 55 to 120nS 
PIN CONFIGURATION @ Standard Military Drawing, 5962-93157 


@ MIL-STD-883 Compliant Devices Available 

M@ JEDEC Standard 32 pin DIP, Hermetic Ceramic Package 
M@ Military Temperature Range (-55°C to +125°C) 

M@ Organized as 256K x 8 

@ 5 Volt Power Supply 

@ Low Power CMOS 

@ TL Compatible Inputs and Outputs 

M@ Battery Back-Up Operation 


PIN DESCRIPTION 


AO - A17 Address Inputs 
YOO - | /O7 Data Input/Output 


Chip Select 
dal se Enable 


+5.0V Power 


BLOCK DIAGRAM 


128K x 8 128K x 8 


Aw — 
Decoder 
Aw > 
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ABSOLUTE MAXIMUM RATINGS TRUTH TABLE 


[Parameter | Symbol| Min | Max _|unt| | 8 | OF | WE | Mode | Datayo | Power __ 
ste fnpwtns——[ Two [as [nso oo 
Signal Voltage RelativetoGND| Vc | -05 | Vcc+05 | V_ 
Vcc 


Supply Voltage 


CAPACITANCE 
(TA = +25°C) 


[Parameter | Symbol | ___—Condition | Max | Unit | 
ouput capeotance| Cour | vour=v,t=10Mee | 40_| oF 


This parameter is guaranteed by design but not tested. 


[Parameter | Symbol 
Supply Voltage | Veco | 
Input High Voltage | VIH | 


Vcc 
VIH 


DC CHARACTERISTICS 
(Vcc= 5V, Vss = OV, TA = -55°C to +125°C) 


input Leakage Current | ui | Veo=85,Vn=@NDtoves | [10 | [| 
"output Leakage curent | uo | CS=Vw, OE = vn, vour=androves | [10 | 0 | 
ico | CS=Vu,OE=Vi,t=5MHzVoo=55 |  |95 | [90 | 


= 
_- 
= 
9 
< 


rstanty Curent | | OB, f= vntosmie | [35 | [a0 
| Output Low Voltage | Vou | In=21mAVoo=45 = || fod | [0 | 
Fouputionvotaoe | vow [ov=-t0mavec-as [ea | [ea] [aa 


DATA RETENTION CHARACTERISTICS 
(TA=-55°C to +125°C) 


Min Typ Max |Min Typ Max |Min Typ Max |Min Typ Max |Min Typ Max 

Data Retention 

Supply Voltage VoR CS > Vcc - .2V | 2.0 5.5 at lecleat tie tect jus eal. le V 
| {10 {600 | [10 


Current ICCDR2 Vcc = 2V 


NM} @ 
oO; oO 
NO 


FIG. 2 


AC TEST CIRCUIT 
|Parameter | Typ__[ unit 
Current Source Input Pulse Levels Vit = 0, Vin = 3.0 
Input Rise and Fall 


Input and Output Reference Level 


o 
Vz = 1.5V Output Timing Reference Level 


(Bipolar Supply) NOTES: 


Vz is programmable from -2V to +7V. 

lol & loH programmable from 0 to 16mA. 

Tester Impedance Zo =75Q. 

Vz is typically the midpoint of Vou and Vot. 

lo. & loH are adjusted to simulate a typical resistive load circuit. 
ATE tester includes jig capacitance. 


Current Source 


White Microelectronics * Phoenix, AZ ¢ (602) 437-1520 2-14 


WHITE MICROELECTRONICS 


WS256K8-XCX 


AC CHARACTERISTICS 
(Vcc = 5.0V, Vss = OV, Ta= -55°C to +125°C) 


Parameter 
Read Cycle 


1. This parameter is guaranteed by design but not tested. 


AC CHARACTERISTICS 
(Vcc= 5.0V, Vss = OV, TA=-55°C to +125°C) 


Data Hold Time tDH 


1. This parameter is guaranteed by design but not tested. 
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FIG. 3 
TIMING WAVEFORM - READ CYCLE 


ADDRESS 


ADDRESS 


= WE” 


DATA I/O PREVIOUS DATA VALID DATA VALID toe 
toLz(1) 


DATA I/O Sy 
a =a HIGH IMPEDANCE af 
READ CYCLE 1 (CS = OE = Vj, WE = Vjp) 


READ CYCLE 2 (WE = Vip) 
(1) GUARANTEED BY DESIGN BUT NOT TESTED 


FIG. 4 _ 
WRITE CYCLE - WE CONTROLLED 
(OE IS INACTIVE - HIGH) 


ADDRESS SS 


RLLLILLL 


WRITE CYCLE 1 WE CONTROLLED (OE = Vip) 
(1) GUARANTEED BY DESIGN BUT NOT TESTED 


FIG. 5 7 
WRITE CYCLE - CS CONTROLLED 


ADDRESS 


SS MLLLLLL 


tow tbH 


WRITE CYCLE 2 CS CONTROLLED (OE = Vip) 


NOTE: Output enable (OE) is inactive (HIGH). 
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FIG. 6 | INCHES | MILLIMETERS 
oe ees MIN | MAX | MIN [MAX | 
(14A10) 1.584 | 1.616 | 40.23 
| B | 0.542 | 0.558 

| C | 0.145 | 0.200 | 3.68 | 5.08 | 

-ofooie {oo {oa fos 

0.045 | 0.055 


1. 504 


oD 0.610 155 


Se a 


ee 
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ORDERING INFORMATION 


WS 256K 8 - XXX C X 


DEVICE GRADE: 
Q = MIL-STD-883 Compliant 
M=Military Screened -55°C to +125°C 
| = Industrial -40°C to +85°C 
C = Commercial 0°C to +70°C 


PACKAGE: 
C = Ceramic Side Brazed DIP 


ACCESS TIME in nS 
ORGANIZATION, 256K x 8 
SRAM 


WHITE MICROELECTRONICS 


Device Type Package SMD Number 
256K x 8 SRAM 32 pin DIP 5962 93157-01HXX 


256K x 8 SRAM 32 pin DIP 5962 93157-O3HXX 
256K x 8 SRAM 32 pin DIP 5962 93157-04HXX 
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256Kx8 SRAM MODULE 


FEATURES 

M@ Access Times 25 to 45nS 

PIN CONFIGURATION M@ Standard Military Drawing, 5962-93157 

@ MIL-STD-883 Compliant Devices Available 

M@ Rad Tolerant Devices Available 

M@ JEDEC Standard 32 pin DIP, Hermetic Ceramic Package 
M@ Military Temperature Range (-55°C to +125°C) 
M@ Organized as 256K x 8 

M@ 5 Volt Power Supply 

@ Low Power CMOS 

@ |TL Compatible Inputs and Outputs 

M@ Battery Back-Up Operation 


Ground 


BLOCK DIAGRAM 


WE 
OE 
128K x 8 128K x 8 


a 
Decoder 


Aw ——— 


cs 
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7 J mite microkLectRonics WS256K8-XCX 


ABSOLUTE MAXIMUM RATINGS TRUTH TABLE 


[Parameter | Symbol| Min. | Max |unt| | CS | DE | We | Mode | Datayo | Power | 


: 


| SupplyVotage | Veo | 05 | 0 | 
———— . CAPACITANCE 
RECOMMENDED OPERATING CONDITIONS (@ Ta = 425°C) 


| Parameter | Symbol | Min | Max | Unit 
Finputtowvorage | vu | 05 | 408 | V_ 


[Parameter | Symbol | Condition | Max | Unit 
[Input Capacitance | cw | Viv-OV.t=1.0MHz | 40 | pF 


This parameter is guaranteed by design but not tested. 


DC CHARACTERISTICS 
(Vcc = 5V, Vss = OV, TA = -55°C to +125°C) 


Sm | Centon tn uae | nue | wt ae 


Input Leakage Current | tu | Vec=5.5,vin=GnDtovec sss | S| to | df to | ft | 


” 
0 
> 
= 
= 
=) 
=) 
= 
| weap 
Pri 
77) 


Parameter 


| Output Leakage Current | uo |CS= Vin, OE=Vin,Vour=GNDtovec | | to | = [10 | [10 | 
CS= Vi OE=Vinnf=SMHz,Vec=5.5] | 150 | | 150 | | 150 


[stanaby Current + ise | “CS = Woo, OF=vn,feoweiz | | so || so | | so | ma 
Output Low Votage | Vor_| lor=8mA, Voo=Min, voc-45 || oa | [oa | [oa |v 


DATA RETENTION CHARACTERISTICS | 
(TA= -55°C to +125°C) 


Parameter Conditions -25 -35 -45 
Min Typ Max | Min Typ Max|Min Typ Max 


Vor |CS2vec-2v |20 | [55 | 20] |s55[2o] |55{ vi | 
Data Retention Current | icon | veco=av_ | |osie4a[  [osles| fos |e4| ma 
| tccore | voc=av |  jo2s|32 | lozs|s2{  fo.25| 32[ ma | 


FIG. 2 
AC TEST CIRCUIT 


o1 
ol 


o> 
& 


Ww |Oo 
MO) 


Input Pulse Levels Vit = 0, Vin = 3.0 


Current Source 


Input Rise and Fall 
Input and Output Reference Level 


Vz = 1.5V Output Timing Reference Level 


(Bipolar Supply) NOTES: 


Vz is programmable from -2V to +7V. 

lo. & loH programmable from 0 to 16mA. 

Tester Impedance Zo =75Q. 

Vz is typically the midpoint of Vox and Vol. 

lo. & lok are adjusted to simulate a typical resistive load circuit. 
ATE tester includes jig capacitance. 


Current Source 
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AC CHARACTERISTICS 
(Vcc = 5.0V, Vss = OV, TA= -55°C to +125°C) 


Parameter 
a hae 
| ton 
| tacs | 
| tor 


sf 
aE 


Output Disable to Output in High Z 
1. This parameter is guaranteed by design but not tested. 


AC CHARACTERISTICS 
(Vcc = 5.0V, Vss = OV, TA= -55°C to +125°C) 


aaa 
[ Ghip Setectto End ofwite | tow | 20 [| 
[Address Vaid to End of ite | ww | 20 
ane 
as 
nel 


Address SetupTime Sid ws | 
Address HoidTime ~~~ | 
[Output Active romEndofwite | tow [5 | [8 | +s) —~*4dY ns 
[ Wite Enable to OuiputinighZ | twee [0 | v8 [| 0 | 2 | 0 | 2 | 1s 
ES 


1. This parameter is guaranteed by design but not tested. 


5 
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FIG. 3 
TIMING WAVEFORM - READ CYCLE tac 


taa 


ADDRESS cs WN KLIMA 


tcHz 


tacs 


> 


a Wa" | | ee 


DATA I/O PREVIOUS DATA VALID DATA VALID toe 
toLz(1) 
DATA I/O K SS DATA VALID 
HIGH IMPEDANCE OSs 


tonz(1) 


READ CYCLE 1 (CS = OE = V1, WE = Vin) 


READ CYCLE 2 (WE = Vip) 
(1) GUARANTEED BY DESIGN BUT NOT TESTED 


FIG. 4 7 
WRITE CYCLE - WE CONTROLLED 
(OE IS INACTIVE - HIGH) 


ADDRESS 


ALLLLLL 


| DATA VALID = 


WRITE CYCLE 1 WE CONTROLLED (OE = Vjp) 
(1) GUARANTEED BY DESIGN BUT NOT TESTED 


FIG. 5 _ 
WRITE CYCLE - CS CONTROLLED 


two 


ESS 
WE dd. . MLLLLLL A 


tow tbH 


WRITE CYCLE 2 CS CONTROLLED (OE = Vip) 


NOTE: Output enable (OE) is inactive (HIGH). 
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FIG. 6 
PACKAGE DIMENSION 


WS256K8-XCX 


| _INCHES | MILLIMETERS 
Min [MAX | MIN [MAX 
PB [0.542 [0.558 [13.8 [141 
-o foots [oes [04 [os 
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W WHITE MICROELECTRONICS 


ORDERING INFORMATION 


W S - 256K 8 - XXX C XX 


Device Type 


WS256K8-XCX 


SPECIAL PROCESSING: 
E = Epitaxial Layer 


DEVICE GRADE: 

Q = MIL-STD-883 Compliant 
-55°C to +25°C 
-40°C to +85°C 
0°C to +70°C 


M = Military screened 
| = Industrial 
C = Commercial 


PACKAGE: 
C = Ceramic Side Brazed DIP 


ACCESS TIME in nS 
ORGANIZATION, 256K x 8 
SRAM 


WHITE MICROELECTRONICS 


SMD Number 


256K x 8 SRAM 


White Microelectronics ¢ Phoenix, AZ © (602) 437-1520 


5962 93157-08HXX 


512Kx8 SRAM MODULE 


FEATURES 

M@ Access Times 55 to 120nS 

@ Standard Military Drawing, 5962-92078 

M MIL-STD-883 Compliant Devices Available 

M JEDEC Standard 32 pin DIP, Hermetic Ceramic Package 
M@ Military Temperature Range (-55°C to +125°C) 
WM Organized as 512K x 8 

@ 5 Volt Power Supply 

@ Low Power CMOS 

@ TTL Compatible Inputs and Outputs 

M@ Battery Back-Up Operation 


S7INGOW INVES ES 


Vss Ground 


BLOCK DIAGRAM 


128K x8 128K x8 


S3A2X06 
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ABSOLUTE MAXIMUM RATINGS TRUTH TABLE 
[Parameter | Symbot| min | max unt| | cs | Oe | We | Mode | datayo | Power 
PnP Siar [iat 2 | tanaty — 
secimemesramt et Pie 
[uncon Temperre [ts [| 150 | oO 
hanna 
RECOMMENDED OPERATING CONDITIONS (TA = +25°C) 


| Parameter =| _Symbol | Min | Max _| Unit, 
rSuppiyVottage «| Voc:=«~SSCSLC 
FinputLowVotage | vu | 05 | +08 | V_ 


DC CHARACTERISTICS 
(Vcc = 5V, Vss = OV, TA = -55°C to +125°C) 


(ae le ee 
Min Max | Min Max| Min Max 

input Leakage Current | hi | Voc=65,Vw=GNDtovec | [10 | [10 | [10 | | 10] | 10 | mA, 
| Output Leakage Current | ho | CS=Vin, OE=Vin, Vour=GNDtovec | | 10 | | 10 | | 10 | | 0 | | 10 | pa | 
| Operating Supply Current |_tec_ | CS=Vu,OE=Vinf=5MHz | [130 | [100 |_—f 80 || 70 |_| 70 | ma | 
[Standby Current | tse | CS=Vec,OE=Viwf=omHz | [so | fs | 14 | 25] | 28 | ma 
| Output Low Voltage | Vou | lu=2.tmavec=45 =| fos | toa | joa | fos | fo | 
[Output High Votage | Vow | lon=-1.0ma,voc=45 [24 | | 24] [24] [24] | eat |v 


DATA RETENTION CHARACTERISTICS 
(TA= -55°C to +125°C) 


Parameter Symbol Conditions -55 -70 -85 -100 -120 
Min Typ Max/|Min Typ Max |Min Typ Max |Min Typ Max | Min Typ Max 
Data Retention 
Supply Voltage VbR CS = Vcc - .2V 5.5 |2.0 5.5 |2.0 5.5 |2.0 5.5 55/1 V 
30 |s200] | 30/3000] |10[1600| | 10 |1100| | 10 [1100] HA | 


2.0 
Data Retention | Iccon1 | voc=3v | | 30/3200] | 30/3000] —|10| 1600 1100 pA 


cali | tecore | vec=2v_ | | 20j2too] | 20/2000] [8 {iz00] [@ [soo| | 8 | 800 | pa | 


| Parameter | Symbol | ___—_ Condition ——_|_Max | Unit 
Fowputcapectanee| Cour | Vour= ov f= ome | 40_| oF 


This parameter is guaranteed by design but not tested. 


” 
0 
a 
= 
= 
=) 
=) 
= 
cme 
rr 
77) 


FIG. 2 AC TEST CONDITIONS 
AC TEST CIRCUIT 


Current Source 


Input and Output Reference Level 
Vz = 1.5V Output Timing Reference Level 


(Bipolar Supply) NOTES: 


Vz is programmable from -2V to +7V. 

lo. & loH programmable from 0 to 16mA. 

Tester Impedance Zo=75Q. 

Vz is typically the midpoint of Vox and VoL. 

lo. & loH are adjusted to simulate a typical resistive load circuit. 
ATE tester includes jig capacitance. 


Current Source 
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AC CHARACTERISTICS 
(Vcc = 5.0V, Vss = OV, TA= -55°C to +125°C) 


Parameter 
[Output Enable to Output Valid | toe 


Chip Disable to Output in High Z tCHZ 
Output Disable to Output in High Z 


1. This parameter is guaranteed by design but not tested. 


| ft es | too | | tao] St ss 
ee ee 
a eee 


AC CHARACTERISTICS 
(Vcc = 5.0V, Vss = OV, TA= -55°C to +125°C) 


Parameter 


Write Cycle 

Write Cycle Time 

Chip Select to End of Write 
Address Valid to End of Write 
Data Valid to End of Write 
Write Pulse Width 

Address Setup Time 

Address Hold Time 


| | 5 | 

a se 
a 
a ee ee ee 
OO 
SR oe 


Output Active from End of Write 
Write Enable to Output in High Z P30 | ff 35 |) lf ao | | 40 | ns 
Data Hold Time 0 0 0 ns 


1. This parameter is guaranteed by design but not tested. 
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FIG. 3 
TIMING WAVEFORM - READ CYCLE 


ADDRESS 


aaa emai i 


ADDRESS cs Ok WLLL 
tacs 


Sed 


: te || 


DATA I/O PREVIOUS DATA VALID DATA VALID 


tonz(1) 
DATA I/O DATA VALID 
READ CYCLE 1 (CS = OE = Vi, WE = Vin) 


READ CYCLE 2 (WE = Vip) 
(1) GUARANTEED BY DESIGN BUT NOT TESTED 


SJINGOIW INVYS BX 


FIG. 4 7 
WRITE CYCLE - WE CONTROLLED 
(OE IS INACTIVE - HIGH) 


ADDRESS 


ALLL 


WE WYK tow 


tow 


DATA VALID 


WRITE CYCLE 1 WE CONTROLLED (OE = Vjy) 
(1) GUARANTEED BY DESIGN BUT NOT TESTED 


FIG. 5 _ 
WRITE CYCLE - CS CONTROLLED 


ADDRESS 


% SS&sx MLLLLLA 


tpw tbH 


WRITE CYCLE 2 CS CONTROLLED (OE = Vip) 


NOTE: Output enable (OE) is inactive (HIGH). 
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FIG.6 
PACKAGE DIMENSIONS 
(14A10) 


we MILLIMETERS 

MIN [ MAK | Mn] MAK 
| A | 1.584 | 1.616 | 40.23 | 41.05 | 
|B | 0.542 | 0.558 | 13.8 | 141 __ 
| D [0.016 {0.020 | 04 | 05 | 
| E | 0.045 | 0.055 | 11 | 14 | 


= 


ee 
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ORDERING INFORMATION 


WS 512K 8 - XXX C X 


LL DEVICE GRADE: 


Q = MIL-STD-883 Compliant 

M= Military Screened -55°C to +125°C 
| = Industrial -40°C to +85°C 
C = Commercial 0°C to =70°C 


PACKAGE: 
C = Ceramic Side Brazed DIP 


ACCESS TIME In nS 
ORGANIZATION, 512K x 8 


SRAM 


STINGOI INVHS BX 


WHITE MICROELECTRONICS 


Device Type Package SMD Number | 


a eee 
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512Kx8 SRAM MODULE 


FEATURES 

@ Access Times 25 to 45nS 

M@ Standard Military Drawing, 5962-92078 

@ MIL-STD-883 Compliant Devices Available 

M@ Rad Tolerant Devices Available 

M@ JEDEC Standard 32 pin DIP, Hermetic Ceramic Package 
M@ Military Temperature Range (-55°C to +125°C) 
M@ Organized as 512K x 8 

M5 Volt Power Supply 

@ Low Power CMOS 

M@ TTL Compatible Inputs and Outputs 

M@ Battery Back-Up Operation 


PIN CONFIGURATION 


1/00 - 1/07 
cs 


Chip Select 


Vcc +5.0V Power 


BLOCK DIAGRAM 
nated OSL 


128K x 8 128K x 8 
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ABSOLUTE MAXIMUM RATINGS TRUTH TABLE 


[Parameter | Symbol| Min | Max _| Unit Cea 
operating Tampere | ta | 5 | vs | *o xf x | Stanoy | High [Standby 
storage Temperature | Tore | 05 [+150 | “0 [tH [ Read [Date Out | Ratve 
Signal Votage Relative to GND] ve | 05 | voosoS | V_ xT Write [Data in [ative 
PaunctonTemperaure fw [ws | [ww | out pisabie [win [Aetve 


| ><| r—| >< 


|S 


FSuppiyVotage «| ves «| = C O| SA BRGHTIEE 
etic shania sl (@ TA = +25°C) 


ee toe ee 
input High Vonage [Vw | 22 | voovo3 | V_ 


| Parameter | Symbol | __—Condition | Max | Unit 
input capactance | cw | Vneov,t=.0wne | 40_| oF 


This parameter is guaranteed by design but not tested. 


DC CHARACTERISTICS 
(Vcc = 5V, Vss = OV, TA = -55°C to +125°C) 


pm certo nn ox | ne | we | 
ouput tage Core | uo | 68 =n, 0€-Vn,vor= caves [Poo | 
[pwaing Supp Curent [ter [OS = Vu, 08 = Vit she vec=55 [vs [| 150 [| aso | ma 
OS Ve OF = Wie t= sie, vee=5s [| oo [feo | [5 | ma 
[oupurighVotage [Vor [v= 0m vera ee Pe ee 


” 
-s) 
= 
= 
= 
=) 
=) 
= 
_ 
rr 
7) 


Parameter 


DATA RETENTION CHARACTERISTICS 
(TA=-55°C to +125°C) 


Parameter Symbol 
Min Typ Max | Min’ Typ Max| Min Typ Max 


Units 
See a ee Se 
Cetmsmemanan en ue eae ed 0.5 fos |8o/]  |05 | 


pe ee ea et ate 


FIG. 2 AC TEST CONDITIONS 
AC TEST CIRCUIT 


| Parameter | Typ [Unt 
Input Pulse Levels Vit = 0, ViH = 3.0 


Current Source 


Input Rise and Fall 
Input and Output Reference Level 


Vp = 1.5V Output Timing Reference Level 


(Bipolar Supply) NOTES: 


Vz is programmable from -2V to +7V. 

lo. & loH programmable from 0 to 16mA. 

Tester Impedance Zo=75Q. 

Vz is typically the midpoint of Vou and VoL. 

lo. & loH are adjusted to simulate a typical resistive load circuit. 
ATE tester includes jig capacitance. 


Current Source 
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WS512K8-XCX 


AC CHARACTERISTICS 
(Vcc = 5.0V, Vss = OV, TA= -55°C to +125°C) 


1. This parameter is guaranteed by design but not tested. 


AC CHARACTERISTICS 
(Vcc = 5.0V, Vss = OV, TA= -55°C to +125°C) 


Data Hold Time 
1. This parameter is guaranteed by design but not tested. 
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FIG. 3 
TIMING WAVEFORM - READ CYCLE 


ADDRESS 


DATA I/O PREVIOUS DATA VALID DATA VALID 


READ CYCLE 1 (CS = OE = Vi, WE = Vin) 


FIG. 4 _ 
WRITE CYCLE - WE CONTROLLED 
(OE IS INACTIVE - HIGH) 


ADDRESS 


WS512K8-XCX 


ADDRESS 


BOX x 


tacs 


toLz(1) 


& Ss 


toe 
toLz(1) 
DATA /O 2K CDATA VALID 
SP 
HIGH IMPEDANCE 


tonz(1) 


READ CYCLE 2 (WE = Vin) 
(1) GUARANTEED BY DESIGN BUT NOT TESTED 


MLLLLLL 


tow 
tow 


DATA VALID 


WRITE CYCLE 1 WE CONTROLLED (OE = Vip) 
(1) GUARANTEED BY DESIGN BUT NOT TESTED 


FIG. 5 _ 
WRITE CYCLE - CS CONTROLLED 


ADDRESS 


ENSS 


W SS 


DATA I/O 


twe >» 


MLLLLL A 


tow toH 


DATA VALID 


WRITE CYCLE 2 CS CONTROLLED (OE = Vin) 


NOTE: Output enable (OE) is inactive (HIGH). 
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FIG. 6 
PACKAGE DIMENSION 
(14A10) 


2-35 


WS512K8-XCX 


-lcnes fm MILLIMETERS. 


re fisee Tiare bane Lat 

ra tose [oss [138] 141 
Tc fo.145 [0.200 [3.68 [5.08 
| D [0.016 [0.020 | 04 | 05 | 
PE [0.045 [0.055 | 1.1 | 14 | 
|G | 0.025 |0.060_| 0.635 | 1.524 _| 


| K [0590 |0.610_ | 15.0 | 15.5 _| 
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ORDERING INFORMATION 


WS 512K 8 -XXXC XX 


- Device Type 
512K x 8 SRAM 


512K x 8 SRAM 


WS512K8-XCX 


SPECIAL PROCESSING: 
E = Epitaxial Layer 


DEVICE GRADE: 

Q = MIL-STD-883 Compliant 
-55°C to +125°C 
-40°C to +85°C 
0°C to +70°C 


M = Military Screened 
| = Industrial 
C = Commercial 


PACKAGE: 
C = Ceramic Side Brazed DIP 


ACCESS TIME in nS 
ORGANIZATION, 512K x 8 
SRAM 


WHITE MICROELECTRONICS 


Package SMD Number 


32 pin DIP 
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32 pin DIP 
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512Kx8 SRAM MODULE 


PIN CONFIGURATION 


AO - A18 
1/00 - 1/07 
cS 


V 
V 


CC 


128K x 8 128K x 8 128K x 8 


Aw? 
Decoder 
Ati —————- = 


Se epee cee ta) 


August 1994 


Output Enable 


PRELIMINAR Y* 


128K x 8 


M@ Access Time 20nS 

M@ Standard Military Drawing, 5962-92078-09HXX 

M@ MIL-STD-883 Compliant Devices Available 

M JEDEC Standard 32 pin DIP, Hermetic Ceramic Package 
M@ Military and Industrial Temperature Range 

M@ 5 Volt Power Supply 

M@ Low Power CMOS 

M@ TTL Compatible Inputs and Outputs 

M@ Internal Power Supply Bypass Capacitors to Enhance 


WS512K8-20CX 


* This data sheet describes a product not fully characterized and is 
subject to change without notice. 
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ABSOLUTE MAXIMUM RATINGS TRUTH TABLE 


[Parameter | Symbot | Min | Max _| Unit | Mode | Datavo | Power _ 


ae: 

storage Terperture | Tore | a8 | vts0_| 

ieee oe as 
oe ans 


°C | 
= : isabl High Z Acti 
2 Supply Voltage SABAEITANGE 
n RECOMMENDED OPERATING CONDITIONS (@ Ta = +25°C) 
SO [parameter | Symbol | Min | Max [Unit] | Parameter__——_—| Symbol | __— Condition _—|_‘Max | 
> input Capacitance | cw | Vw-0V.t= 1.0mm | 40 
s Cvo | Wo=0v,t=1.0MHz | 40 | pF | 
= 55 This parameter is guaranteed by design but not tested. 
© 
= 
= DC CHARACTERISTICS 
= (Vcc = 5V, Vss = OV, TA = -55°C to +125°C) 
mn 
(7) Parameter -20 
lend Tiel Mee ile 
[Input Leakage Current =| ts S| Voc = 5.5, Vin=GNDtoVec =| 
FoutputLeakage Curent | uo (| —*OS= Vn, OE=Vn, Vour=GNDtoveo «| —~S«d?SCY 
Operating Supply Curent | too | —-CS=Vu,0E=Vmt-owHz SST SSS*~*~tSC«i Tm 
CS = Voc, OE = Vil, f = SMHz es ee ey 
[Output LowVoltage =| SV | Sd =8mAVoc=45V00— | | | 
lon = -4.0mA, Voc = 4.5V 


DATA RETENTION CHARACTERISTICS 


(TA= -55°C to +125°C) 


Data Retention Supply Voltage CS 2 Vcc -.2V 


Data Retention Current ICCDRI1 
ICCDR2 Vcc = 2V 


FIG. 2 AC TEST CONDITIONS 


AC TEST CIRCUIT 
1 


Input Rise and Fall ae 
Input and Output Reference Level] 15 | 


D.U.T. Vz = 1.5V Output Timing Reference Level | ss 1.5 | 'V 


Coy = 50 pf (Bipolar Supply) NOTES: 


Vz is programmable from -2V to +7V. 
lol & loH programmable from 0 to 16mA. 
Tester Impedance Zo =75Q. 
Vz is typically the midpoint of Vox and VoL. 
lo. & loH are adjusted to simulate a typical resistive load circuit. 
ATE tester includes jig capacitance. 


yo [unit 
5 | nS 
5 Vv 
5 


V 
ns 
V 
V 


Current Source 
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AC CHARACTERISTICS 
(Vcc = 5.0V, Vss = OV, TA= -55°C to +125°C) 


Parameter 
Read Cycle 


1. This parameter is guaranteed by design but not tested. 


WS512K8-20CX 


AC CHARACTERISTICS 
(Vcc= 5.0V, Vss = OV, TA=-55°C to +125°C) 


-2 
Min 


i 


| tas 


pean a er 
pO jo ;o 


1. This parameter is guaranteed by design but not tested. 
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W WHITE MICROELECTRONICS 


FIG. 3 
TIMING WAVEFORM - READ CYCLE 


ADDRESS 


DATA I/O PREVIOUS DATA VALID DATA VALID 


READ CYCLE 1 (CS = OE = Vi, WE = Vin) 


FIG. 4 _ 
WRITE CYCLE - WE CONTROLLED 
(OE IS INACTIVE - HIGH) 


ADDRESS 


WS512K8-20CX 


ADDRESS 


tacs 
teLz(1) 


TEI 


toe 
toLz(1) 


HLL EZ 


tonz(1) 


DATA I/O DATA VALID 


HIGH IMPEDANCE 


READ CYCLE 2 (WE = Vip) 
(1) GUARANTEED BY DESIGN BUT NOT TESTED 


twc 


ee 
a 


RY tow 


twHz(1) 


tow 
noel 2 


DATA VALID xO 


WRITE CYCLE 1 WE CONTROLLED (OE = Vj) 
(1) GUARANTEED BY DESIGN BUT NOT TESTED 


FIG. 5 _ 
WRITE CYCLE - CS CONTROLLED 


ADDRESS 


ENS 
W SS 


two 


twe ——————> 


MLLLILL 


tow toy 


WRITE CYCLE 2 CS CONTROLLED (OE = Vin) 


NOTE: Output enable (OE) is inactive (HIGH). 
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FIG. 6 
PACKAGE DIMENSION 
(14410) 


= MILLIMETERS 
ST ae 
| A | 1.584 | 1.616 | 40.23 | 41.05 _| 


|B | 0.542 | 0.558 | 13.8 | 14.1 | 
p | 0.016 | 0.020 | 04 | 05] 
| E | 0.045 | 0.055 | 1.1 [ 14 | 
0.100 TYP. 
0.025 
0.125 MIN. 3.2 MIN. 
0.009 


TE 
sce i ea 
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ORDERING INFORMATION 


WS 512K 8-XXXCX 
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WS512K8-20CX 


PROCESSING: 

Q = MIL-STD-883 Compliant 

M = Military Screened -55°C to +125°C 
-40°C to +85°C 
0°C to +70°C 


| = Industrial 
C = Commercial 


PACKAGE: 
C = Ceramic Side Brazed DIP 


ACCESS TIME in nS 


ORGANIZATION, 512K x8 


SRAM 


WHITE MICROELECTRONICS 


W WHITE MICROELECTRONICS WS32K32-XHX 


32Kx32 SRAM MODULE m@ Commercial, Industrial and Military Temperature Ranges 


@ TTL Compatible Inputs and Outputs 


FEATURES M@ 5 Volt Power Supply 

M@ Access Times of 25nS to 120nS mM Low Power CMOS 

™ 66-pin, PGA Type, 1.185 inch square HIP, Hermetic @ Built in Decoupling Caps and Multiple Ground Pins for Low 
Ceramic Package Noise Operation 

M@ Organized as 32Kx32; User Configurable as 64Kx16 or 
128Kx8 


@ Battery Back-Up Operation 


PIN CONFIGURATION FOR WS32K32-XHX 


TOP VIEW PIN DESCRIPTION 

23 i Data Inputs/Outputs 
OvWvos Owe Ovors Oza C) Voc C) i Address Inputs 
Ovos OCS: Ovo VO2() CSsC) . Write Enables 
Ovow CGND C/O VOze (_) WEsC) : Chip Selects 


Oars Ovon Ovor AsO WOO Sie he 
Oar Oaro Ooe A7vC) AsC) BLOCK DIAGRAM 


Power Supply 


Not Connected 


WE1CS; WE2CS2 WE3CS3 


Oan Onc NCC) Aa ‘@) 


Ose OWE wOQ M&O 
Ovec O07 Ao(.) WEs() 

Ocs: OUlos VOC) CSsC) 

Once Os VO17.) GNDC) Oa) 
Ovos Ovos TOMO MeO) 


1/016-23 1/024-31 
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W WHITE MICROELECTRONICS WS32K32-XHX 


ABSOLUTE MAXIMUM RATINGS 


[Parameter | Symbol | Min__| 


Supply Voltage 


Operating Temp. (Mil.) 


Standby Current 
Output Low Voltage 


FIG. 2 
AC TEST CIRCUIT 


Current Source 


Current Source 
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| Parameter | Symbol_| Min | Max __| Unit | 


45 


038 


TRUTH TABLE 


[mode | patavo | Power 
Hf x | x | stanaby [High | Standty 


CAPACITANCE 
(TA = +25°C) 


[Parameter | Symbol| Condition | Max | Unit, 


This parameter is guaranteed by design but not tested. 


DC CHARACTERISTICS 
(Vcc = 5V, Vss = OV, TA = -55°C to +125°C) 


Input Leakage Current | tu | Vec=5.5,Vin=GNDtoVec = || S| 15] Of 15 |) [15 [| 15 | pa | 
ae ee eee aes et et ee ee 
CS = Vi, OE = Vik, f = 5MHz 450; | 450{ | 450] ~=—s [450] | sma 
| Standby Current Sis | CS=Vec,OF=Vin,f=5MHz = =———— || 60] ~—| oo | ~—Ss | 55 | ~~ | 50 | ~—s|sma 
Vo. |lo=8mA,vec=Mn = | |o4f fos] [| | | |v] 

lo. = 2.1mA, Vec = Min Pot tT fo | fos] vv 
Output High Voltage Vor | loH=-4.0mA,Vec=Min =—ss—s§ «| =~ s| 24] of af ff] 

lon = -1.0mA, Vcc = Min Ft ft ft feat feat fv 


Vz =1.5V 


4 {| | 20} [ao] 
04 | fos 


Input Pulse Levels Vit = 0, Vin = 3.0 
Input Rise and Fall 


(Bipolar Supply) NOTES: 


2-44 


Vz is programmable from -2V to +7V. 

lo. & loH programmable from 0 to 16mA. 

Tester Impedance Zo = 75 Q. 

Vz is typically the midpoint of Vou and Vo. 

lo. & loH are adjusted to simulate a typical resistive load circuit. 
ATE tester includes jig capacitance. 


Ww WHITE MICROELECTRONICS WS32K32-XHX 


DATA RETENTION CHARACTERISTICS 
(TA= -55°C to +125°C) 


Parameter -25 -35 -45 -55 
Min Typ Max} Min Typ Max! Min Typ Min Typ Max 


Max 
[Data Retention Supply Voltage | Vor |CSavec-av[20[ [ss|20] |ssl20[ [ssl[2o[ [ss[v_ 
Data Retention Current Ticcons [| Veo=av | [5 [so] | 5 Ps [sol [03 [32 | ma | 


8.0] 
Piecore | veo=2v | |as[so| [2s[so] [sao] | c2[2t| ma 


Parameter -70 -85 -100 -120 
Min Typ Max|Min Typ Max|Min Typ Max|Min Typ Max 


[Bata tention Supay Volage | Vor | Savec-2v [20] 2o[ [sao] [ss|v_ 
Data Retention Curent [econ | Veo=av | [0 fr200| | 10 freoo] | 40 | 750| [70 |750| wa 
Piccone | veo=2v | [20 |eoof | 7 |r20o]__[ 7 [soo] | 7 [so0[ na 


AC CHARACTERISTICS 
(Vcc = 5.0V, Vss = OV, TA= -55°C to +125°C) 


-55 
[ue] 
roy |] |s] | 3 
[Data Hold from Address Change | _tow 
[chip Select Access ——=SSC*dtCtwes =f 
TOutputEnableto Ouipatvaid | toe | [18 | 
[Chip Selectto OutputiniowZ | waz | 5 | | 8 _ 
re 


E 
Output Disable to Output in High Z 


| tre | 70 
| tA 
east 


tRC 
tAA 
tOH 


1. This parameter is guaranteed by design but not tested. 
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FIG. 3 
TIMING WAVEFORM - READ CYCLE 


trc 
ADDRESS 


DATA I/O PREVIOUS DATA VALID DATA VALID 


READ CYCLE 1 (CS = OE = Vi, WE = Vin) 


FIG. 4 
WRITE CYCLE - WE CONTROLLED 
(OE IS INACTIVE - HIGH) 


ADDRESS 


BIAs 
AK 


WS32K32-XHX 


ADDRESS 


teLz(1) 


& WE | 


DATA I/O SY 
HIGH IMPEDANCE L205 


HLLLLIE A 


DATA VALID 


READ CYCLE 2 (WE = Vin) 
(1) GUARANTEED BY DESIGN BUT NOT TESTED 


ALLLLLL 


tow 


tow 


a 
, 
DATA VALID RRS 


WRITE CYCLE 1 WE CONTROLLED (OE = Vip) 
(1) GUARANTEED BY DESIGN BUT NOT TESTED 


FIG. 5 _ 
WRITE CYCLE - CS CONTROLLED 


ADDRESS 


Sl 
SS 


WE 


DATA I/O 


lye = 


MLLLLL A 


too 


DATA VALID 


tow 


WRITE CYCLE 2 CS CONTROLLED (OE = Vip) 


NOTE: Output enable (OE) is inactive (HIGH). 
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WS32K32-XHX 


AC CHARACTERISTICS 
(Vcc= 5.0V, Vss= OV, TA= -55°C to +125°C) 


Parameter 
Write Cycle Min Max Min Max Min Max Min Max 


Write Cycle Time 
Chip Select to End of Write | tcw | C65 
Address Valid to End of Write | taw | O65 


[Write Pulse Width ——SSSS~*dSCite a 
[Address Setup Time —=S=~SC<SiaaS SP 
[Address Hold Time —~S~S~w:CSCia 
se 
7 
Ts 


Output Active from End of Write 
Write to Output in High Z 
Data Hold from Write Time | tbH 


1. This parameter is guaranteed by design but not tested. 


ee a 
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FIG. 6 30.1mm (1.185") + ee 
PACKAGE DIMENSIONS 


(16A06) 


25.4mm (1.0°) 


3.55mm (0.140") + 


vat’ 127mm (0.005") (SR) 
6.22mm (0. v0.20) f 
3.93mm (0. Hae) 1.27mm (0.050") + .127mm (0.005") 


0.76mm (0.030") + 0.127mm (0.005") 


2.54mm (0. gpl image 1 ~~ 45.24mm (0.600') 1.27mm (0.050") TYP. DIA. 
<j 


SJINGOW INVYS Be 


0.46mm (0.018") TYP. DIA. 


25.4mm (1.0") 


ORDERING INFORMATION 


WS 32K32 X-XXXHX 


L DEVICE GRADE: 


M Military Screened -55°C to +125°C 
| Industrial -40°C to +85°C 
C Commercial 0 to +70°C 


PACKAGE TYPE: 

H = Ceramic hex-in-line package 

HS = Ceramic hex-in-line package, 
no shoulders 


ACCESS TIME IN nS 


IMPROVEMENT MARK: 


N = NoConnect at pin 8, 21, 28 and 39 
Blank = GND at 8, 21, 28 and 39 


ORGANIZATION, 32Kx32 


SRAM 


WHITE MICROELECTRONICS 
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128Kx32 SRAM MODULE M@ Organized as 128Kx32; User Configurable as 256Kx16 or 


512Kx8 
FEATURES M@ Commercial, Industrial and Military Temperature Ranges 
@ 5 Volt Power Supply 
@ Low Power CMOS 


M@ Access Times of 55 to 120nS 
@ MIL-STD-883 Compliant Devices Available 


@ TTL Compatible Inputs and Outputs 
M@ Packaging i ) . 
© 86-pin, PGA Type, 1.185 inch square HIP, Hermetic @ Built in Decoupling Caps and Multiple Ground Pins for 
Low Noise Operation 
Ceramic Package, Industry Standard Pinout, 
SMD Number 5962-93187 M Weight | 
e 68 lead, 40mm, Hermetic COFP WS128K32-XHX - 13 grams typical 


WS128K32-XG4X - 20 grams typical 


FIG. 1 PIN CONFIGURATION FOR WS-128K32N-XHX, SMD5962-93137 
TOP VIEW PIN DESCRIPTION 


23 34 45 
Data Inputs/Outputs 

Ovos CQwee Ovors VOe%C) VecC) vOs1C) AGdrese Inputs 

; u 
Ovos OCs: Ovo VOC) CS*C) VvO%0C) Write Enabl 

1-4 rite Enables 
Ovow Oand Ovors VO2() WEs) VOC) Chip Selects 
Oars Ovo Ovo As) O27 C) Oz) 

. BLOCK DIAGRAM OE | Output Enable 
Oar Oar Ooe A7C) As) AoC) _ WE» CSp — Power Supply 
Om Om O% KO HO. HO 
Om Om OF KO AO HO NC 
t 


Once Ovec O07 As() WEs() WOzs() 
Ovo OCs: OCVvOs VOC) CS3C) VOz2C) 
Ovo: Onc Olos VO17C) GNDC) VOaC) 
Qvoz Ovos Ovo. VO%rO vow VvO02O Gane eect east 


31D2001/S!D3001 


PIN CONFIGURATION FOR WS-128K32-XG4X 
TOP VIEW PIN DESCRIPTION 


a28 s oe 28 
8al@lsBezr22z8 


1/O8-15 1/016-23 1/024-31 
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ABSOLUTE MAXIMUM RATINGS 


[Parameter | Symbol | Min | Max | Unit, 
[Operating Temperature | ta | 85 | 125 | °C 


storage Temperature | tse | a5 | vt50 | “0 
| Signal Voltage RelativetoGND| Ve | -0.5 | Vec+0.5 | V | 


CuneionTenpertue | tu | Yas | 
| Supply Voltage | soe | 5 | 70 CV CY 


RECOMMENDED OPERATING CONDITIONS 


‘Parameier [Symbol [win | wan [unr 
soppy vote | vee | 45] 8 | v_ 
Piputighvotage [vin [22 | Vso | v_ 
[routtowvorige [we | asf 08 |v 


WS128K32-XXX 


TRUTH TABLE 


[os | oe | We | Move | datayo 
a [x [x | Stanaty | Wioh 2 
TTL [Read [Data Out [Active 

[a | [Out Disable | High | Active 


CAPACITANCE 
(TA = +25°C) 


Standby 


Test Conditions 


OE capacitance Vin = 0 V, f = 1.0 MHz || so | 


WE 1-4 capicitance Vin=OV,f=1.0MHz| | 30 | pF 
CS 1-4 capacitance Vin=OV,f=1,0MHz| | 30 
DO - D31 capacitance Vvo = 0 V, f = 1.0 MHz | | 30 | pF 


AO - Ai16 capacitance Cap | Vin=OV, f= 1.0 MHz 
This parameter is guaranteed by design but not tested. 


DC CHARACTERISTICS 
(Vcc= 5V, Vss = OV, TA = -55°C to +125°C) 


Input Leakage Current 


Standby Current 
Output High Voltage low = -1.0mA, Voc = 4.5 


Conditions -55 -70 -85 -100 
Min Max| Min Max | Min Max | Min Max 


Vec=55,vin=@nDtovee | | to | fro | fro | | ro] | to | pa 


lu 
ILO 
Output Low Voltage lo. = 2.1mA, Vcc = 4.5 |} 04 | 
OH 


| Output Leakage Current | ko | CS=Vin,OE=VinVour=GNDtovec| | 10 | | 10 | [ro] | wo] [to | va | 
| Operating Supply Current x 32Mode| icc x32| CS= Vi, OE= Vin t= MHz |_| 
CS =Voc,OE=vint=omez | 135 | f 7] | f7 || 8 || 5 | ml 


350 | {300 | {300 | | 220] | 220 | ma 


| fos} fost v 


| fos | fos 
24{ fat feat feat | 2a} |v 


DATA RETENTION CHARACTERISTICS 
(TA= -55°C to +125°C) 


Conditions 


-55 
Min Typ 


Data Retention 
Current 


je) 


com | _voo=ev | [a0 


-70 785 -100 -120 Units 
Data Retention 
Sup Votage | Von_| GSaveo-av |20| |ss|20| |ss|20| |ss|2o| [ss l2o| ss | v 
| lecors 3200|__| 30 |s000) 


|_| 20 jeooo} | 8 i200] [e [soo | | 8 {800 | pA | 


| [10 fre00| | 10 fr100 | [10 100] wa | 


—————————————————— 
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WHITE MICROELECTRONICS WS128K32-XXX 


AC CHARACTERISTICS 
(Vec= 5.0V, TA= -55°C To +125°C) 


-55 -70 -85 -100 
Min Max Min Max Min Max Min Max 


Parameter 
a ie 
[Output Enable to Output Vaid (| itor 


Output Disable to Output in High Z 
1. This parameter is guaranteed by design but not tested. 


AC CHARACTERISTICS 
(Vec= 5.0V, TA= -55°C To +125°C) 


SJINGOIW WVdS Ny 


Parameter 
Write Cycle 


Write Enable to OutputinHighZ | twHz | | 20 | | 30 | | 35 | | 40 | | 50 | ns _ | 
Data Hold from Write Time tDH 0 0 0 


1. This parameter is guaranteed by design but not tested. 


FIG. 3 AC TEST CONDITIONS 
AC TEST CIRCUIT 


Current Source 


Input and Output Reference Level 
Vp =1.8V Output Timing Reference Level 


(Bipolar Supply) NOTES: 


Vz is programmable from -2V to +7V. 

lot & loH programmable from 0 to 16mA. 

Tester Impedance Zo=75Q. 

Vz is typically the midpoint of Vou and VoL. 

lo. & loX are adjusted to simulate a typical resistive load circuit. 
Current Source ATE tester includes jig capacitance. 
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FIG. 4 
TIMING WAVEFORM - READ CYCLE 


ADDRESS 


ADDRESS 


DATA I/O PREVIOUS DATA VALID DATA VALID tonz(1) 


DATA I/O DATA VALID 
READ CYCLE 1 (CS = OE = Vi, WE = Vin) 


READ CYCLE 2 (WE = Vip) 
(1) GUARANTEED BY DESIGN BUT NOT TESTED 


FIG. 5 
WRITE CYCLE - WE CONTROLLED 
(OE IS INACTIVE - HIGH) 


ADDRESS 


SJINGOW WHS [oe 


NNO 
NS 


WRITE CYCLE 1 WE CONTROLLED (OE = Vip) 
(1) GUARANTEED BY DESIGN BUT NOT TESTED 


FIG. 6 _ 
WRITE CYCLE - CS CONTROLLED 


ADDRESS 


NE 


tow tbH 


WRITE CYCLE 2 CS CONTROLLED (OE = Vip) 


NOTE: Output enable (OE) is inactive (HIGH). 
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W WHITE MICROELECTRONICS WS128K32-XXX 


FIG. 7 ———— 38mm (0.015") SQ. 


PACKAGE DIMENSIONS 
CI : | 


(16A06) 
3.55mm (0.140) + 


7 

Prensa ie a 26 vat * 127mm (0.005") (SR) 

3.93mm (0. see Xa 1.27mm (0.050") + .127mm (0.005") 
0.76mm (0.030") + 0.127mm (0.005") 


2.54mm ( aa Lewes) ~~ 45.24mm (0.600") ‘4 th 1.27mm (0.050") TYP. DIA. 
<— 


STINGOW WWHS Ey 


0.46mm (0.018") TYP. DIA. 


| 25.4mm (1.0") 


Fi G. 8 . 015" <a— 5.1mm (0.205") MAX. 
PACKAGE DIMENSIONS 
(14A15) —_ 


UUUUUU iin | Lm (OULU 


i ae 


1.27mm (0.050") 0.38mm (0.015") | ~<a— 0.25mm (0.010") TYP 
REF. + 0.08mm (0.003) 
68 PLACES 
38mm (1.50") REF. 
4 PLACES 
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ORDERING INFORMATION 


WS 128K 32 X- XXX XX 


LL DEVICE GRADE: 


Q = MIL-STD-883 Compliant 

M = Military Screened -55°C to +125°C 

| = Industrial -40°C to 85°C 

C = Commercial 0°C to +70°C 
PACKAGE TYPE: 

H = Ceramic hex-in-line package 

HS = Ceramic hex-in-line package, 

no shoulders 
G4 = 40 mm Ceramic Quad Flat Pack 


ACCESS TIME IN nS 


IMPROVEMENT MARK: 
N = No Connect at pin 8, 21, 28 and 39 
Blank = GND at 8, 21, 28 and 39 


ORGANIZATION, 128Kx32 
User configurable as 256Kx16 or 512Kx8 


SRAM 
WHITE MICROELECTRONICS 


Device Type | Package SMD Number 
128K x 32 SRAM 5962 93187-01HXX 


128K x 32 SRAM 66 pin HIP 5962 93187-O3HXX 
128K x 32 SRAM 66 pin HIP 
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W WHITE MICROELECTRONICS WS128K32-XXX 


M@ Organized as 128Kx32; User Configurable as 256Kx16 or 
128Kx32 SRAM MODULE Ke ‘ 


FEATURES @ Commercial, Industrial and Military Temperature Ranges 
M5 Volt Power Supply 

M@ Low Power CMOS 

@ |IL Compatible Inputs and Outputs 

M@ Built in Decoupling Caps and Multiple Ground Pins for Low 


M@ Access Times of 25 to 45nS 
@ MIL-STD-883 Compliant Devices Available 
M@ Rad Tolerant Devices Available 


M@ Packaging Noise Operation 
© 66-pin, PGA Type, 1.185 inch square HIP, Hermetic @ Weight 
Ceramic Package. Industry Standard Pinout, WS128K32-XHX - 13 grams typical 
SMD Number 5962-93187 WS128K32-XG4X - 20 grams typical 


e 68 lead, 40mm, Hermetic COFP 


FIG. 1 PIN CONFIGURATION FOR WS128K32N-XHX, SMD5962-93187 
TOP VIEW PIN DESCRIPTION 


45 
Data Inputs/Outputs 


Owez Ovors V2) VecC) 
OCSe Ovoru O25 C) CSsC) 
Ocand O01 O28.) WE«C) 


Address Inputs 
Write Enable 
Chip Selects 


Ovo Ovor As) We © BLOCK DIAGRAM Output Enable 


Oaw OQOE AO @) —— Power Supply 
Oan Onc NCO) AsO) Ground 

Om Om 0-40 60] * 
Ovec ©)W/07 As(_.) WEs(_) 
OCs: CVs VO%C) CSC) 
Onc ©Ol/0s O17) GNDC) 
OQvos Ovos TOM oT®) 


1/08-15 1/016-23 1/024-31 


$1D3001/S1D3301 


FIG.2 PIN CONFIGURATION FOR WS128K32-XG4X 
PIN DESCRIPTION 


Data Inputs/Outputs 


TOP VIEW 


- A - 
I8 SISIE 2 


Address Inputs 
Write Enable 
Chip Selects 

Output Enable 
Power Supply 


Ground 


Not Connected 


vo1s Ci] 26 
27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 
1/0 16-23 1/024-31 
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ABSOLUTE MAXIMUM RATINGS 


[Parameter | Symbol | Min | Max | Unit 
| Operating Temperature | ta | 65 | 825 | °C 


[Storage Temperature | Tere | 65 | 150 | °C 
[ Signal Voltage RelativetoGNo| Ve | -05 | Veo | Vv | 


Function Temperature | tf Yt) 
Supply Voltage | vec | 05 | 70 | Vv | 


RECOMMENDED OPERATING CONDITIONS 


arameter | Symbol | win | Mex _[ Unt 
suppyvotaoe [vic | 4s [88 | v_ 
Input igh vonage [vw | __@2 | _vers03] V_ 
Inpatow vane [we [af 


SJINGOI INVHS BX 


TRUTH TABLE 


[ts | oe | we | mode | datayo | Power 
a [x [x | Stanaty [wigh? | Standby 
CI tw [Read [Data Out [Active 
[Head [High Z [Active 


CAPACITANCE 
(@ TA = +25°C) 


Test Symbol Conditions 


Min_| Max‘ 
| TEcapasiance | coe |vw=ov.t=nonie| | 50 
[WE caine [Owe [Vn=0V.te omic] [30 
[0S 14 capactance [css _[Vw=0V.te omic] | 30 
[00-081 capacitance] Gio |Win OV.f= .0MHe| [30 
[AO -At6 capacitance | Gx _|Vn=OV.=1.0MH2| | 50 _| 


This parameter is guaranteed by design but not tested. 


DC CHARACTERISTICS 
(Vcc = 5V, Vss = OV, TA = -55°C to +125°C) 


Output High Voltage VOH loH = -4.0mA, Vcc = 4.5 


DATA RETENTION CHARACTERISTICS 
(TA= -55°C to +125°C) 


SS 


Data Retention Supply Voltage Vor |CS >Vcc-.2V 


Min Typ Max | Min Typ Max!| Min Typ Max 
| iss }20] |s55] iv 
8.0| jos {| so] ma | 


-2v [20 | | 5.5 
Data Retention Current | tcoors | voc=3v_ | [0.5 | 8.0 | 
lccore | veo=2v_ | [0.25 | 4.0 | 


2.0 | 
| 0.8 | 
| joes} 40] joes] ao] ma | 


SEE 
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AC CHARACTERISTICS 
(Vcc = 5.0V, TA= -55°C to +125°C) 


Parameter 
Read Cycle 
Read Cycle Time 


Address Access Time 
Output Hold from Address Change 


Output Disable to Output in High Z 
1. This parameter is guaranteed by design but not tested. 


AC CHARACTERISTICS 
(Vcc = 5.0V, TA=-55°C to +125°C) 


Chip Select to End of Write tcw 


Address Valid to End of Write 
Data Valid to End of Write 


Write Pulse Width 


1. This parameter is guaranteed by design but not tested. 


AC TEST CIRCUIT 


Current Source 


Vz =1.5V 


(Bipolar Supply) 


Current Source 


2-57 


£ 
ol 


3S 


S345 33 
Ojin)|W 


io) 
oi 
a 

” 


—_ 
on 
= 
ol 
=| 

WM 


AC TEST CONDITIONS 


Output Timing Reference Level 


NOTES: 

Vz is programmable from -2V to +7V. 

lot & loH programmable from 0 to 16mA. 

Tester Impedance Zo = /75Q. 

Vz is typically the midpoint of Vou and VoL. 

lo. & lon are adjusted to simulate a typical resistive load circuit. 
ATE tester includes jig capacitance. 
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Ww WHITE MICROELECTRONICS WS128K32-XXX 


FIG. 4 
TIMING WAVEFORM - READ CYCLE 


ADDRESS 


ADDRESS 
t 
tacs 


yo ‘ae 


e W | | xe 


DATA I/O PREVIOUS DATA VALID DATA VALID pare tonz(1) 
toLz(1) 
DATA I/O DATA VALID 


a am HIGH IMPEDANCE 
READ CYCLE 1 (CS = OE = Vj, WE = Vp) 


READ CYCLE 2 (WE = Vj) 
(1) GUARANTEED BY DESIGN BUT NOT TESTED 


FIG. 5 __ 
WRITE CYCLE - WE CONTROLLED 
(OE IS INACTIVE - HIGH) 


ADDRESS 


Sh. 


oa 


DATA VALID 


WRITE CYCLE 1 WE CONTROLLED (OE = ViIH) 
(1) GUARANTEED BY DESIGN BUT NOT TESTED 


FIG. 6 
WRITE CYCLE - CS CONTROLLED 


ADDRESS 


Ss MLLLLLL 


tow tbH 


WRITE CYCLE 2 CS CONTROLLED (OE = Vip) 


NOTE: Output enable (OE) is inactive (HIGH). 
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FIG. 7 
PACKAGE DIMENSIONS 
(16A06) 


30.1mm (1.185") + .38mm —————— 015") SQ. 


6.22mm (0. (024s) F 


3.93mm (0. 155) 


=m re 
+ 


Teme b 
2.54mm (0. i } ~ 15.24mm (0.600') 


: 25.4mm (1.0") 


FIG.8 
PACKAGE DIMENSIONS 
(14415) 


1.27mm (0.050") 
REF. 


38mm (1.50") REF. 
4 PLACES 


2-59 


40mm (1.56") + 0.38mm (0.015") SQ 


0.38mm (0.015") 
+ 0.08mm (0.003) 
68 PLACES 


WS128K32-XXX 


25.4mm (1.0°) 


3.55mm (0.140") + 
7at* 127mm (0.005") (SR) 


1.27mm (0.050") + 127mm (0.005") 
0.76mm (0.030") + 0.127mm (0.005") 


1.27mm (0.050") TYP. DIA. 


0.46mm (0.018") TYP. DIA. 


<a— 5.1mm (0.205") MAX. 


+ - 0.25mm (0.010") TYP 


White Microelectronics * Phoenix, AZ © (602) 437-1520 


SIINGOW WHS Ey 


Ww WHITE MICROELECTRONICS WS128K32-XXX 


ORDERING INFORMATION WS 128K 32X-XXXXXX 


SPECIAL PROCESSING: 
E = Epitaxial Layer 


DEVICE GRADE: 
Q = MIL-STD-883 Compliant 
M = Military Screened -55°C to +125°C 
| = Industrial -40°C to +85°C 
C = Commercial 0°C to +70°C 


PACKAGE TYPE: 
H = Ceramic hex-in-line package 
HS = Ceramic hex-in-line package, 
no shoulders 
G4 = 40 mm Ceramic Quad Flat Pack 


ACCESS TIME in nS 


IMPROVEMENT MARK: 
N = No Connect at pin 8, 21, 28 and 39 
Blank = GND at 8, 21, 28 and 39 


STINGOIN INVHS PS 


ORGANIZATION, 128Kx32 
User configurable as 256Kx16 or 512Kx8 


SRAM 
WHITE MICROELECTRONICS 


Device Type | / _ Package - [ . SMD Number 
66 pin HIP 
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Ww WHITE MICROELECTRONICS WS128K32-20XX 


128Kx32 SRAM MODULE M Organized as 128Kx32; User Configurable as 256Kx16 or 


912Kx8 
FEATURES @ Commercial, Industrial and Military Temperature Ranges 
M@ 5 Volt Power Supply 
M@ Low Power CMOS 
M@ |1L Compatible Inputs and Outputs 


© 66-pin, PGA Type, 1.185 inch square HIP, Hermetic @ Built in Decoupling Caps and Multiple Ground Pins for Low 


Ceramic Package, Industry Standard Pinout, males eperauiel 
SMD Number 5962-93187-09HXX R ee ee — 
- - 13 grams typica 
© 68 lead, 40mm, Hermetic COFP WS128K32-XG4X - 20 grams typical 


M@ Access Time 20nS 
@ MIL-STD-883 Compliant Devices Available 
M@ Packaging 


FIG. 1 PIN CONFIGURATION FOR WS128K32N-20HX, SMD 5962-93187-09HXX 
TOP VIEW PIN DESCRIPTION 


12 23 34 45 

Oweze Ovors VO2C) VeeC) vOsC) 
Ocse Ovou O02) CSsC) VOsC) 
OandD Ovoss Oz) WEs) WO2C) 
Ovo Ovor As() WO2rC) vO2O 


Data Inputs/Outputs 
Address Inputs 
Write Enable 
Chip Selects 


Output Enable 
Oaw Ode AQ AO AO — Power Supply 


Oan Onc nc AC) AO . =" Gibind 

i os iia 
Ovec OWvOr As.) WEs(_) WOzs(_) co poe co 

Ocs: OVvos VOC) CSsC) Vz) 

Onc ©OW0s VOC) GNDC) VOC) 


Ovos OWo. VOr%r©) VOwC) vOx2O 1/O08-15 1/016-23 1/024-31 


91D2301 


PIN DESCRIPTION 


RLS 1/O8-15 1/0 16-23 1/O24-31 


August 1994 2-61 White Microelectronics « Phoenix, AZ * (602) 437-1520 


SJINGOW WVHS Ey 


4 WHITE MICROELECTRONICS WS128K32-20XX 


ABSOLUTE MAXIMUM RATINGS 


[Parameter —————*;Symbol_| Min | Max | Unit 
| Storage Temperature Ranges |_—sTsta_ =| «65 =| +150 | °C 
vor+05[ V_| 
Taunetion Temperature | |_| 160 [0 


RECOMMENDED OPERATING CONDITIONS 


Parameter | Symbol |Win | Max | Unit 
Vi 


vin 
input Low Vortage | vu | 08 | +08 | V_ 
E 


STINGOW WVHS EXE 


TRUTH TABLE 


[ts | te | We | Mode | datayo | Power 
Hf x [x | Stanaty [High 2 [Standby 


CAPACITANCE 
(@ TA = +25°C) 


Test 


Symbol Conditions 
Min | Max, 


| OE capacitance | coe _|vn=ov.te1omre| | s0 
WE 14 capctance | Ove |Vin=OV. f= .0Mi| | 90 
0S tt capactance | Css [Vn OV. f= 1.0m] | 0 
[00-081 capastancs| cio Vio OV, t=.0mHe| | 80 


AO - A16 capacitance Cad | Vin=OV, f= 1.0 MHz 50 
This parameter is guaranteed by design but not tested. 


DC CHARACTERISTICS 
(Vcc = 5V, Vss = OV, TA = -55°C to +125°C) 


OperatingSupply Current 
x32 mode Iccx32 


Output Low Voltage 
Output High Voltage 


Parameter Symbol Conditions -20 Units 
Min Typ Max 


Input Leakage Current | iur__| Voc = Max, Vin = GND to Veo eee 
Output Leakage Current | Lo CS = Vin, OE = Vin, Vout = GND to Vcc PT tp 


Iu 
ILO 
Standby Current CS = Vcc, Vin=ViL or ViH, Duty Cycle = 100% Pt 60 | 00 | mA 


DATA RETENTION CHARACTERISTICS 
(TA= -55°C to +125°C)} 


et 


Data Retention Supply Voltage CS >Vecc -.2V 


Data Retention Current 


——————————— eee 


White Microelectronics ¢ Phoenix, AZ ¢ (602) 437-1520 


2-62 


W WHITE MICROELECTRONICS 


AC CHARACTERISTICS 
(Vcc=5.0V, Vss = OV, TA= -55°C to +125°C) 


Chip Select to Output in High Z 


Output Enable to Output in High Z 


1. This parameter is guaranteed by design but not tested. 


FIG. 3 
AC TEST CIRCUIT 


Current Source 


Current Source 


WS128K32-20XX 


AC CHARACTERISTICS 
(Vcc = 5.0V, Vss = OV, TA=-55°C to +125°C) 


ine band 
Write Cycle 
| Write CycleTime | two | 20 | 
| Chip Select to End of Write | tow | 15 | 
| Address Valid to Endof Write | taw | 15 | 
| Data Valid toEndof Write ——|_tow_| 12 | | 
Write Pulse Width | twe | is |” 
| Address Setup Time __—S=s——s|_tas_ | 0 | | ns 
| Address HoldTime _——|_stay_ =| OC | | nS 
[ Output Active from End of Write | tow | 4 | | ns | 
[| Write Enable to Output in HighZ | twuz | | 10 | ns | 
Data Hold Time } tow | o | [ns | 


1. This parameter is guaranteed by design but not tested. 


STINGOW WHS Ey 


AC TEST CONDITIONS 


[Parameter =| Typ (Unit 
input Rise andFall | «| Ss 


5 
Output Timing Reference Level 


(Bipolar Supply) NOTES: 


Vz is programmable from -2V to +7V. 

lot & lok programmable from 0 to 16mA. 

Tester Impedance Zo = 75Q. 

Vz is typically the midpoint of Vox and VoL. 

lo. & loH are adjusted to simulate a typical resistive load circuit. 


ATE tester includes jig capacitance. 
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SJINGOIN INVHS Ee 


FIG. 4 
TIMING WAVEFORM - READ CYCLE 


ADDRESS 


cca Wa 
ADDRESS ALLLMCL 
tacs 
teLz(1) 


=e | | v7 


DATA VO PREVIOUS DATA VALID DATA VALID toe 
toLz(1) 
DATA I/O DATA VALID 
HIGH IMPEDANCE 


tonz(1) 


READ CYCLE 1 (CS = OE = Vy, WE = Vin) 


READ CYCLE 2 (WE = Vj) 
(1) GUARANTEED BY DESIGN BUT NOT TESTED 


FIG. 5 _ 
WRITE CYCLE - WE CONTROLLED 
(OE IS INACTIVE - HIGH) tw 


ADDRESS 


NNN ALLLLLL 


We ENN tow 
tow 
a g 


RS 


WRITE CYCLE 1 WE CONTROLLED (OE = Vip) 
(1) GUARANTEED BY DESIGN BUT NOT TESTED 


FIG. 6 _ 
WRITE CYCLE - CS CONTROLLED 


ADDRESS 


SS 


tow 


WRITE CYCLE 2 CS CONTROLLED (OE = Vjp) 


NOTE: Output enable (OE) is inactive (HIGH). 
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FIG. 7 
PACKAGE DIMENSIONS 
(16A06) 


30.1mm (1. hiaaaaaaaaGiniiaadiaaa? 38mm (0.015") SQ. 


C] ; | 


3.55mm (0.140") + 


Pear al a 248 vat’ 127mm (0.005") (SR) 
3.93mm (0. en x 1.27mm (0.050") + 127mm (0.005") 
0.76mm (0.030") + 0.127mm (0.005") 


2.54mm (0. pd : decal ~~ 45.24mm (0.600') fe: 1.27mm (0.050") TYP. DIA. 


S7INGOW WVUS ES 


<¢— 0.46mm (0.018") TYP. DIA. 


es 
i 25.4mm (1.0°) | 


FIG. 8 
PACKAGE DIMENSIONS 


40mm (1.56") + 0.38mm (0.015") SQ _ 5.1mm (0.205") MAX. 
(14A15) 7 


WUUUUO IU yi Dy atau Dy true LUO UII 


| | | | | | 12.7mm arty 0.5mm (0.020") 
4 PLACES 
al 


| IN) «Bin Gib 


a) 


I 


1.27mm (0.050") 0.38mm (0.015") | ~<— 0.25mm (0.010°) TYP 
REF. + 0.08mm (0.003) 


68 PLACES 
38mm (1.50") REF. 
4 PLACES 
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W WHITE MICROELECTRONICS WS128K32-20XX 


ORDERING INFORMATION 


WS 128K 32 X - XXX X X 


= DEVICE GRADE: 


Q = MIL-STD-883 Compliant 

M = Military Screened -55°C to +125°C 
| = Industrial -40°C to +85°C 
C = Commercial 0°C to +70°C 


PACKAGE TYPE: 
H = Ceramic hex-in-line package 
HS = Ceramic hex-in-line package, 
no shoulders 
G4= 40 mm Ceramic Quad Flat Pack 


ACCESS TIME in nS 


IMPROVEMENT MARK: 
N = No Connect at pin 8, 21, 28 and 39 
Blank = GND at 8, 21, 28 and 39 


ORGANIZATION, 128K x 32 
User configurable as 256Kx16 or 512Kx8 


SRAM 


WHITE MICROELECTRONICS 
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Ww WHITE MICROELECTRONICS WS512K32-XXX 


512Kx32 SRAM MODULE  preinagy« @ Commercial. Industrial and Military Temperature Ranges 


@ TTL Compatible Inputs and Outputs 


FEATURES M 2.7V to 5.5 Volt Supply Voltage Range 

M@ Access Times of 55nS to 120nS M@ Low Power CMOS 

M@ Packaging @ Built in Decoupling Caps and Multiple Ground Pins for Low 
e 66-pin, PGA Type, 1.38 inch square HIP, Hermetic Noise Operation 


Ceramic Package @ Weight | 
e 68 lead, 40 mm Hermetic COFP WS512K32-XHX - 13 grams typical 


. . | WS512K32-XG4X - 20 grams typical 
ba he d as 512Kx32; User Configurable as 1024Kx16 * This data sheet describes a product under development and is subject 


to change without notice. 
M@ Battery Back-Up Operation 


FIG. 1 PIN CONFIGURATION FOR WS512K32N-XHX 


TOP VIEW PIN DESCRIPTION 


23 34 45 


Owe: Olds Or) VecC) vOs1C) 
Ots: Ovwvor VOC) CSC) VOC) 
Oe«nd OV0rs V2.) WEs() WVO2C) BLOCK DIAGRAM 
Orvon Over AsO) We) VO2O wees, Westes | GSi4 | Chip Selects _| 


-4 
CS1-4 
Oat OOodeE AO AQ AO | OE Output Enable 
"4 18 iC 4 1 
Oan Oa NCC) MO AO Power Supply 
A12 WE: As As A2 
Ore O O “O&O 
Ovec (©)VOr AoC) WEsC) W023) 


OCs: Os VOr%rC) CSsC) WOzC) 
One ©Ol0s VO17C) GNDC) VOC) 
Ovos Ovos YOO) Worl) Von 


1/O8-15 1/016-23 1/024-31 


53D2101 


FIG. 2 PIN CONFIGURATION FOR WS512K32-XG4X 
TOP VIEW PIN DESCRIPTION 


BIZ 2 
init 
BLOCK DIAGRAM 


| CS: | Chip Selects 
|cno | Ground | 


CS1-4 
OE 
Vcc 
GND 


1/O8-15 1/016-23 1/024-31 


I 
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FIG. 3 35mm (1.385") + .38mm (0.015") SQ. 
PACKAGE DIMENSIONS 
(16A07) 


25.4mm (1.0") 


3.12mm (0.128") + 0.127 mm 
(0.005") (SR) 
m 0.233) 4 
MAX. 
3.93mm kk ¢ 1.27mm (0.050") + 0.127mm (0.005") 


0.76mm (0.030") + 0.127mm (0.005") 


cenit 
2.54mm (0. pot ~—-15.24mm (0.600') rf: 1.27mm (0.050') TYP. DIA. 
<q 


0.46mm (0.018") TYP. DIA. 


| 25.4mm (1.0") 


PACKAGE DIMENSIONS 


Fl G " 4 40mm (1.56") + 0.38mm (0.015) SQ T 5.1mm (0.205") MAX. 
(14A15) 7 


TO 


1.27mm (0.050") 0.38mm (0.015") _ ~<4— 0.25mm (0.010") TYP 
REF. + 0.08mm (0.003) 


68 PLACES 
38mm (1.50") REF. 
4 PLACES 
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W WHITE MICROELECTRONICS WS512K32-XXX 


ORDERING INFORMATION 


WS 512K 32 X - XXX X X 


LL DEVICE GRADE: 
Q = MIL-STD-883 Compliant 
M = Military Screened -55°C to +125°C 
| = Industrial -40°C to 85°C 
C = Commercial 0°C to +70°C 
PACKAGE TYPE: 
H = Ceramic hex-in-line package 
HS = Ceramic hex-in-line package, 
no shoulders 
G4 = 40 mm Ceramic Quad Flat Pack 
ACCESS TIME IN nS 
IMPROVEMENT MARK: 
N = No Connect at pin 21, and 39 
Blank = GND at 21, and 39 
ORGANIZATION, 512Kx32 
User configurable as 1024Kx16 or 2Mx8 
SRAM 
WHITE MICROELECTRONICS 
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NOTES: 
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Ww WHITE MICROELECTRONICS 


WS512K32-XXX 


512Kx32 SRAM MODULE PRELIMINARY* Commercial, Industrial and Military Temperature Ranges 


@ TL Compatible Inputs and Outputs 


FEATURES M 3.3 Volt Power Supply 
M@ Access Times of 25nS to 45nS M@ Low Power CMOS 
M@ Packaging @ Built in Decoupling Caps and Multiple Ground Pins for Low 


¢ 66-pin, PGA Type, 1.38 inch square HIP, Hermetic Meise Upereuon 


Ceramic Package @ Weight 


e 68 lead, 40 mm Hermetic COFP Package ee be al bts 


M Organized as 512Kx32, User Configurable as 1024Kx16 or 
2Mx8. change, without notice. 


M@ Battery Back-Up Operation 


FIG. 1 PIN CONFIGURATION FOR WS512K32N-XHX 
TOP VIEW 


45 
Ovos Owe Ours V2.) VecC) vOsC) 

Ovos OCS: Ovoru VOC) CSC) VOC 

Ovow Oand Ovors V2) WEs() VO2C) 

Oas Ovon Ovor As) vO) vO2O BLOCK DIAGRAM 
Oau Oawo Ode wCY BOY we _ WE1 CS} WE2CS2 WE3CS3 
Oas Osan CAs NCC) AQ AO 

Oat OArze Owe: Asl) AsC) A2C) 

Oaw Ovec O07 As.) WE3s() Oz) 

OQvoo CCS: ONO. VOC) CSsC) vOz2C) 

Ovo: Onc Ovuos VOC) GNDC) VOC) 

Ovoz OvOs Ovo. vow) vowC) VOC) iOeas etree 


FIG. 2 PIN CONFIGURATION FOR WS512K32-XG4X 
TOP VIEW 


- Diy fo) 
2gzal8siglz2ez22z8 


1/O8-15 1/016-23 


August 1994 2-71 


* This data sheet describes a product under development and is subject to 


PIN DESCRIPTION 


WE1-4 Write Enables 
OE _| ouputenabie _| 


GND Ground 


Not Connected 


1/024-31 


93D2101 


PIN DESCRIPTION 


Write Enable 


Chip Selects 
OE Output Enable 
Vcc Power Supply 


GND Ground 


1/024-31 
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w WHITE MICROELECTRONICS WS512K32-XXX 


FIG. 3 35mm (1.385") + ss 
PACKAGE DIMENSIONS 
(16A07) 


25.4mm (1.0") 


7 ® 12mm (0.128") + 0.127 mm 
(0.005") (SR) 


5. gmm (0.233") 4 (0. mr 
3.93mm (0. La 1.27mm (0.050") + 0.127mm (0.005") 


0.76mm (0.030") + 0.127mm (0.005") 


"deat! | 
a ~— 15.24mm (0.600") pe 1.27mm (0.050") TYP. DIA. 
=E— 


0.46mm (0.018") TYP. DIA. 


i 25.4mm (1.0') 


PACKAGE DIMENSIONS 


Fl G . 4 40mm (1.56") + 0.38mm (0.015") SQ _ 5.1mm (0.205") MAX. 
(14A15) | 


1.27mm (0.050") 0.38mm (0.015") ” ~<— 0.25mm (0.010") TYP 
REF. + 0.08mm (0.003) 
68 PLACES 


38mm (1.50") REF. 
4 PLACES 
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4 WHITE MICROELECTRONICS WS512K32-XXX 


ORDERING INFORMATION 


WS 512K 32 X - XXX X X 


DEVICE GRADE: 
Q = MIL-STD-883 Compliant 
M = Military Screened -55°C to +125°C 
| = Industrial -40°C to 85°C 
C = Commercial 0°C to +70°C 


PACKAGE TYPE: 
H = Ceramic hex-in-line package 
HS = Ceramic hex-in-line package, 
no shoulders 
G4 = 40 mm Ceramic Quad Flat Pack 


ACCESS TIME IN nS 


IMPROVEMENT MARK: 
N = No Connect at pin 21, and 39 
Blank = GND at 21, and 39 


ORGANIZATION, 512Kx32 
User configurable as 1024Kx16 or 2Mx8 


SRAM 
WHITE MICROELECTRONICS 


2-73 White Microelectronics * Phoenix, AZ © (602) 437-1520 


STINGOW WVYS Ee 
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NOTES: 


White Microelectronics * Phoenix, AZ * (602) 437-1520 2-74 


W WHITE MICROELECTRONICS WS128K32-XCJX 


128Kx32 SRAM MODULE ADVANCED*  ™ TL Compatible Inputs and CMOS Outputs 


M@ Low Power CMOS Fully Static Design 


FEATURES @ 5 Volt Power Supply 

HM Access Times of 25nS to 120nS M@ Built in Decoupling Caps and Multiple Ground Pins for Low 
, Noise Operation 

WM Packaging 


* This data sheet describes a product under development and is subject 
to change or cancellation without notice. 


e 68-lead, Hermetic COFJ, 25.15 mm (0.990 inch) square 
WM Organized as 128Kx32 
MH Commercial, Industrial and Military Temperature Ranges 


FIG. 1 PIN CONFIGURATION FOR WS-128K32-XCJUX 


PIN DESCRIPTION 
Lid eT 


BLOCK DIAGRAM 


O10 [}21 
O11 [} 22 
V/O12 [} 23 


1/015 [}26 


j 15 t 23 1/024-31 


ee ee 
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W WHITE MICROELECTRONICS WS128K32-XCJX 


FIG. 2 
PACKAGE DIMENSIONS 


+—_—— 0.990" (25.15 mm) TYP —————>] 


cana 0.946" (20.7 mm) MAX amed + .— 0.200" (5 mm) TYP 


~ oe — TYP 
a 


0.930" (24 mm) TYP 


0.50" 
(0.127 mm) TYP 


STINGOIN INVUS Fe 


ORDERING INFORMATION 


WS 128K 32 - XXX CJ X 


L DEVICE GRADE: 
M = Military Screened -55°C to +125°C 
| = Industrial -40°C to +85°C 
C = Commercial 0°C to +70°C 
PACKAGE TYPE: 
CJ = 68 Lead CQFJ 
ACCESS TIME in nS 
ORGANIZATION, 128K x 32 


User configurable as 256K x 16 or 512K x 8 


SRAM 


WHITE MICROELECTRONICS 


LL 
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W WHITE MICROELECTRONICS WS512K32-XCJX 


512Kx32 SRAM MODULE apvancen- H@ Commercial, Industrial and Military Temperature Ranges 


@ TTL Compatible Inputs and CMOS Outputs 


FEATURES M5 Volt Power Supply 
M@ Access Times of 25nS to 120nS m@ Low Power CMOS 
W Packaging a eh Pier ae Caps and Multiple Ground Pins for Low 
n 
e 68-lead, Hermetic COFJ, 25.15 mm (.990 inch) square aa porene | — 
* This data sheet describes a product under development and Is subject 
M@ Organized as 512Kx32 to change or cancellation without notice. 


FIG. 1 PIN CONFIGURATION FOR WS-512K32-XCJUX 


TOP VIEW PIN DESCRIPTION 


Data Inputs/Outputs 
Address Inputs 
Write Enable 


Chip Selects 
BLOCK DIAGRAM OE Output Enable 
Power Supply 


Voc 
D 


O12 [23 
1/013 |} 24 
014 [] 25 
O15 [| 26 
2 


{ 15 1/016-23 1/024-31 


I MA 
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W WHITE MICROELECTRONICS WS$512K32-XCJX 


FIG. 2 
PACKAGE DIMENSIONS 


——————— 0.900" (25.15: 1) TYP 


0.946" (20.7 mm) MAX res 


0.017" 


: (0.43 mm) TYP 
r 


0.930" (24 mm) TYP 


0.50" 
(0.127 mm) TYP 


ORDERING INFORMATION 


WS 512K 32 - XXX CJ X 


L DEVICE GRADE: 
M = Military Screened -55°C to +125°C 
| = Industrial -40°C to +85°C 
C = Commercial 0°C to +70°C 
PACKAGE TYPE: 
CJ = 68 Lead CQFJ 
ACCESS TIME in nS 
ORGANIZATION, 512K x 32 
User configurable as 256K x 16 or 512K x 8 
SRAM 


WHITE MICROELECTRONICS 
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32KX32 RAD HARD SRAM MODULE 


FEATURES 
@ Access Time of 45nS to 70nS 


Mi 66-pin, PGA Type, 1.185 inch square HIP, Hermetic 
Ceramic Package 


M@ Total Dose - 3x10° RAD(Si) 
M@ SEU - 1x10"? 

@ Military Temperature Range 
5 Volt Power Supply 


WS32K32-XHX RH 


ADVANCED* 


M@ CMOS Inputs Fully Static Design 


M@ Built in Decoupling Caps and Multiple Ground Pins for Low 
Noise Operation 

M@ LET Threshold >90 MeV/mg/cm? 

M@ Latch up free 

@ Weight 
WS$32K32-XHX RH - 13 grams 


* This data sheet describes a product under development and is subject 
to change or cancellation without notice. 


FIG. 1 PIN CONFIGURATION FOR WS32K32-XHX RH 


TOP VIEW 
23 34 


12 45 


Ovos OQwee O01 
Ovos OCS Oo 
Ovow OGnd Ovors 
Oars Ovorn Ovo 
Oaw Oawo Code 
One Oa an COeand 
One OAwz OWE: 
OGend Ovec ONO7 
Ooo CCS: OCl/0s 
Ovo: OGnd Ovos 
Ovoe OWvos OWvoa 


VO2() VocoC) 
02) CS+C) 
V/O2e (_) WEs() 
As(_) VOz C) 
AvC) AsO) 
GND@) AC) 
As) AsC) 
As(_.) WEs(_) 
VOr%) CSC) 
VOw ©) GNDC) 
VO%©) VOwO 


BLOCK DIAGRAM 


WE1CS; 
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PIN DESCRIPTION 


Write Enable 

| TSi4 | chip Selects 

Soe 
Cc 


-4 
-4 


WE1 
CS 
OE 


tT Tt 4 


1/O8-15 1/0 16-23 1/024-31 
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W WHITE MICROELECTRONICS WS32K32-XHX RH 


FIG. 2 30.1mm (1.185") + .38mm ae 
PACKAGE DIMENSIONS 
(16A06) 

Pin 1 


25.4mm (1.0') 


3.55mm (0.140") + 


Tat’ 127mm (0.005") (SR) 
6. 22mm (0.245") A (0.245") 
au 
3.93mm (0. cel 1.27mm (0.050") + .127mm (0.005’) 


0.76mm (0.030") + 0.127mm (0.005") 


2.54mm (0. sel eataiessel | aan 4: 1.27mm (0.050") TYP. DIA. 


<— 0.46mm (0.018") TYP. DIA. 


nn ie 
25.4mm (1.0") | 


ORDERING INFORMATION 


WS 32K32 - XX H X XX 


SPECIAL PROCESSING 


RH= Rad Hard 
DEVICE GRADE: 
M = Military Screened -55°C to +125°C 
| = Industrial -40°C to +85°C 
C = Commercial 0°C to +70°C 
PACKAGE TYPE: 
H = Ceramic Hex in line package 


HS = Ceramic Hex in line package 
without shoulders 


ACCESS TIME in nS 


ORGANIZATION, 32K x 32 
User configurable as 64K x 16 or 128K x 8 


SRAM 
WHITE MICROELECTRONICS 
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WHITE MICROELECTRONICS WES512K8. WE256K8, WE128K8-XCX 


512Kx8 CMOS EEPROM, WE512K8-XCX, SMD 5962-93091 


512Kx8 BIT CMOS EEPROM MODULE 
FEATURES 

PIN CONFIGURATION M Read Access Times of 150nS, 200nS, 250nS, 300nS 

M@ JEDEC Standard 32 Pin DIP, Hermetic Ceramic Package 
@ Full Military and Industrial Temperature Ranges 

@ MIL-STD-883 Compliant Devices Available 

M@ Write Endurance 10,000 Cycles 

M@ Data Retention at 25°C, 10 Years 


HM Low Power CMOS Operation: 
3mA Standby Typical/100mA Operating Maximum 


M@ Automatic Page Write Operation 
Internal Address and Data Latches for 
512 Bytes, 1 to 128 Bytes/Row, Four Pages 


M@ Page Write Cycle Time 10mS Max. 
M@ Data Polling for End of Write Detection 
PIN DESCRIPTION M@ Hardware and Software Data Protection 


@ TTL Compatible Inputs and Outputs 


+5.0V Power 


a. ae Write Enable 
ee ee 


BLOCK DIAGRAM 


128K x 8 


| See a ne eee 
Decoder 
A18—— 
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256Kx8 CMOS EEPROM, WE256K8-XCX, SMD 5962-93155 


PIN CONFIGURATION 


PIN DESCRIPTION 


AO - A17 Address Inputs 


S 
= 
Voc 


Write Enable 
V 


BLOCK DIAGRAM 


PONS al 


Alp —___....__________y,| Decoder 


A17 


i 
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256Kx8 BIT CMOS EEPROM MODULE 
FEATURES 

M@ Read Access Times of 150nS, 200nS 

mM JEDEC Standard 32 Pin DIP, Hermetic Ceramic Package 
@ Full Military and Industrial Temperature Ranges 

@ MIL-STD-883 Compliant Devices Available 

M@ Write Endurance 10,000 Cycles 

@ Data Retention at 25°C, 10 Years 


Mi Low Power CMOS Operation: 
2mA Standby Typical/90mA Operating Maximum 


M@ Automatic Page Write Operation 
Internal Address and Data Latches for 
512 Bytes, 1 to 64 Bytes/Row, Eight Pages 


M@ Page Write Cycle Time 10mS Max. 
M@ Data Polling for End of Write Detection 
Mi Hardware and Software Data Protection 
@ TTL Compatible Inputs and Outputs 


WE256K8, WE128K8-XCX 


W WHITE MICROELECTRONICS WE512K8, WE256K8, WE128K8-XCX 


128Kx8 CMOS EEPROM, WE128K8-XCX, SMD 5962-93154 


128Kx8 BIT CMOS EEPROM MODULE 
FEATURES 

PIN CONFIGURATION M@ Read Access Times of 150nS, 200nS 

M@ JEDEC Standard 32 Pin DIP, Hermetic Ceramic Package 
@ Full Military and Industrial Temperature Ranges 

M@ MIL-STD-883 Compliant Devices Available 

M@ Write Endurance 10,000 Cycles 

M@ Data Retention at 25°C, 10 Years 


M@ Low Power CMOS Operation: 
1mA Standby Typical/70mA Operating 


M@ Automatic Page Write Operation 
Internal Address and Data Latches for 
256 Bytes, 1 to 64 Bytes/Row, Four Pages 


M@ Page Write Cycle Time 10mS Max. 
@ Data Polling for End of Write Detection 
PIN DESCRIPTION M@ Hardware and Software Data Protection 


mM TTL Compatible Inputs and Outputs 
— ee 
Write Enable 

Vss 


pss | Ground 


BLOCK DIAGRAM 


ae E 
8 


32K x 8 32K x 


a 


A116 —_> 


Decoder 
cs ere 
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ABSOLUTE MAXIMUM RATINGS 


[Parameter | Symbol || Unit 
[ Operating Temperature | Ta | -S5t0+125 | CL 
Tsts 

°C 


TA . 
6 to+6. 
Thermal Resistance 6JC 28 a 
junction to case 
NOTE: 


(soldering -10 secs) 
Stresses above those listed under “Absolute Maximum Ratings" may cause 
permanent damage to the device. This is a stress rating only and functional 
operation of the device at these or any other conditions above those indicated in 
the operational sections of this specification is not implied. Exposure to 
absolute maximum rating conditions for extended periods may affect device 
reliability. 


RECOMMENDED OPERATING CONDITIONS 


° 
° 


2.0 Vec + 0.3 


V 
V 


fp] 
cop) 


Max | unit | 
Tvesv03 |v 


on 
+ 
kh 
Po] - 
on 
° 
iP) 


-5 


oO > 
es on 


IH 

IL 
TA 
TA 


[Parameter {Symbol Condition 


cn | Wws0v f= 1MKe | 40 | oF 
Ta 


Output Capacitance Vivo = OV, f = 1MHz 


This parameter is guaranteed by design but not tested. 


WE512K8, WE256K8, WE128K8-XCX 


TRUTH TABLE 


| Mode | atavo 


Out Disable High Z/Data Out 


Write 
Inhibit 


aa 
ny 
CAPACITANCE 
(Ta = OV, f = 1MHz) 


Unit 


DC CHARACTERISTICS 
(Vcc = 5V, Vss = OV, TA =-55°C to +125°C) 


Input Leakage Current 


Output Leakage Current 
Dynamic Supply Current 


C 
Standby Current B 
Output High Voltage VOH 


Iu Vcc = 5.5, Vin = GND to Vcc 


IL 
Ic 
Is 
lo. = 2.1mA, Vcc = 4.5V 
loH = -400pA, Vcc = 4.5V 


FIG. 4 
AC TEST CIRCUIT 


Current Source 


Vz =1.5V 
(Bipolar Supply) 


Current Source 
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0 CS = Vin, OE = Vin, Vout = GND to Vcc 


Min | Typ | Max |Min | Typ [Max [Min | Typ | Max | 
| | ft] | fo] | | to fo 

ee 
| | sof oof feo foo | | so] 70 [ma 
p tsfef fete} fata [ma 
P| feas[ [fous | [Toas [v 
feat [feat [feat 


AC TEST CONDITIONS 


z 


NOTES: 

Vz is programmable from -2V to +7V. 

lo. & loH programmable from 0 to 16mA. 

Tester Impedance Zo=75Q. 

Vz is typically the midpoint of Vou and Vol. 

lo. & loH are adjusted to simulate a typical resistive load circuit. 
ATE tester includes jig capacitance. 


W WHITE MICROELECTRONICS WES512K8. WE256K8, WE128K8-XCX 


Figure 5 shows Read cycle waveforms. A read cycle begins 
with selection address, chip select and output enable. Chip 
select is accomplished by placing the CS line low. Output 
enable is done by placing the OE line low. The memory places 
the selected data byte on I/00 through D7 after the access 
time. The output of the memory is placed in a high impedance 
state shortly after either the OE line or CS line is returned to a 
high level. 


FIG. 5 
READ WAVEFORMS 


ADDRESS 


NOTE: 

OE may be delayed up to tacs-_ 
toe after the falling edge of CS 
without impact on toe or by tacc- 
toe after an address change 
without impact on tacc. 


AC READ CHARACTERISTICS (SEE FIGURE 5) 
(Vcc = 5V, Vss= OV, TA=-55°C to +125°C) 


Address Access Time 


Chip Select Access Time 
Output Hold from Address Change, OE or cs 
Output Enable to Output Valid 


Chip Select or Output Enable to High Z Output 


aa 
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WRITE WRITE CYCLE TIMING 


Figures 6 and 7 show the write cycle timing relationships. A 


Write operations are initiated when both CS and WE are low write cycle begins with address application, write enable and 
and OE is high. The EEPROM devices support both a CS and chip select. Chip select is accomplished by placing the CS line 
WE controlled write cycle. The address is latched by the falling —— |gw. Write enable consists of setting the WE line low. The 
edge of either CS or WE, whichever occurs last. write cycle begins when the last of either CS or WE goes low. 
The data is latched internally by the rising edge of either CS or The WE line transition from high to low also initiates an 

WE, whichever occurs first. A byte write operation will internal 150uSec delay timer to permit page mode operation. 
automatically continue to completion. Each subsequent WE transition from high to low that occurs 


before the completion of the 150uSec time out will restart the 
timer from zero. The operation of the timer is the same as a 
retriggerable one-shot. 


AC WRITE CHARACTERISTICS 
(VCC = 5V, VSS = OV, TA= -55°C to +125°C) 


0 
aaaeess SetupTine Siw | PSC*dCO an 
chip setctSetuptine | ws | 0 | | 0 |‘ |o | ‘| ss 
datatowting | tm | tO CSCTSSC*dESCaOCSSSCCdC 
Tonpseectroatine | tm | o | | 0 | | o | | «6 
Touputtnaestptine | os | | | # | | » | | = | 
ouputtnadieHowTine | tow | a | *(| 0 | +i oP ds 
[Write PuseWiathHigh | wm | so [| 0 || [| 1s 


NOTES: Le 

1. A17 and A18 must remain valid through WE and CS low pulse, for 512K x 8. 
A15, A16, and A17 must remain valid through WE and CS low pulse, for 256K x 8. 
A15 and A16 must remain valid through WE and CS low pulse, for 128K x 8. 
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FIG. 6 
WRITE WAVEFORMS 
WE CONTROLLED 


FIG. 7 
WRITE WAVEFORMS 
CS CONTROLLED 


DATA IN 
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W WHITE MICROELECTRONICS WE512K8, WE256K8, WE128K8-XCX 


DATA POLLING 


Operation with data polling permits a faster method of writing 
to the EEPROM. The actual time to complete the memory 
programming cycle is faster than the guaranteed maximum. 


The EEPROM features a method to determine when the internal 
programming cycle is completed. After a write cycle is 
initiated, the EEPROM will respond to read cycles to provide 
the microprocessor with the status of the programming cycle. 
The status consists of the last data byte written being returned 
with data bit 1/07 complemented during the programming 
cycle, and |/07 true after completion. 


DATA POLLING AC CHARACTERISTICS 
(Vcc = 5V, Vss= OV, TA= -55°C to +125°C) 


Output Enable Hold Time 
Output Enable To Output Delay 


Write Recovery Time 


FIG. 8 
DATA POLLING WAVEFORMS 


ADDRESS 
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Data polling allows a simple bit test operation to determine the 
status of the EEPROM. During the internal programming cycle, a 
read of the last byte written will produce the complement of the 
data on |/07. For example, if the data written consisted of I/07 = 
HIGH, then the data read back would consist of |/07 = LOW. 


A polled byte write sequence would consist of the following steps: 


1. 


write byte to EEPROM 


2. store last byte and last address written 
3. 
4 
5 


release a time slice to other tasks 


. read byte from EEPROM - last address 
. compare |/07 to stored value 


a) If different, write cycle is not completed, go to 
step 3. 


b) If same, write cycle is completed, go to step 1 
or step 3. 


W WHITE MICROELECTRONICS WE512K8, WE256K8, WE128K8-XCX 


PAGE WRITE OPERATION PAGE MODE CHARACTERISTICS 
(Vcc = 5V, Vss= OV, TA= -55°C to +125°C) 


a 
ee ee 
Data Set-up Time 
. 


These devices have a page write operation that allows one to 
64 bytes of data (one to 128 bytes for the WE512K8) to be 
written into the device and then simultaneously written during 
the internal programming period. Successive bytes may be 
loaded in the same manner after the first data byte has been 
loaded. An internal timer begins a time out operation at each 
write cycle. If another write cycle is completed within 150us or 
less, a new time out period begins. Each write cycle restarts 
the delay period. The write cycles can be continued as long as 
the interval is less than the time out period. 


The usual procedure is to increment the least significant 
address lines from AO through Abd (AO through A6 for the 
WE512K8) at each write cycle. In this manner a page of up to 
64 bytes (128 bytes for the WE512K8) can be loaded into the 
EEPROM in a burst mode before beginning the relatively long 
interval programming cycle. 


After the 150us time out is completed, the EEPROM begins an 
internal write cycle. During this cycle the entire page of bytes 
will be written at the same time. The internal programming 

cycle is the same regardless of the number of bytes accessed. 


The page address must be the same for each byte load and __ 
must be valid during each high to low transition of WE (or CS). 
The block address also must be the same for each byte load 
and must remain valid throughout the WE (or CS) low pulse. 
The page and block address lines are summarized below: 


Taye toad Gye Tine Stas (|| 8S 
wer [oo | [ns 


| Device =| _ Block Address Page Address 
WE512K8-XCX A17-A18 A7-A16 
WE256K8-XCX A15-A17 AG-A14 


WE128K8-XCX A15-A16 A6-A14 


FIG. 9 
PAGE WRITE WAVEFORMS 


—_— tou 


— 
a CD, | 


VALID 


ADDRESS t | 
WC 
VALID DATA 


(ore Com Km (ol 
——<—<— 


/ 


3-9 White Microelectronics e Phoenix, AZ ¢ (602) 437-1520 


SJINGOW WOdds4 wo 


SJINGOI INOHd33 Bed 


W WHITE MICROELECTRONICS WE512K8, WE256K8. WE128K8-XCX 


FIG. 10 
SOFTWARE BLOCK DATA 
PROTECTION ENABLE ALGORITHM 


LOAD DATA AA 
TO 
ADDRESS 5555 


LOAD DATA 55 
TO 
ADDRESS 2AAA 


LOAD DATA AO 
TO 
ADDRESS 5555 


WRITES ENABLED? 
(2) 


LOAD DATA XX 
TO 
ANY ADDRESS* 


(2) 


LOAD aa BYTE 
7 
LAST ADDRESS 


NOTES: 
1. Data Format: 1/07 - 1/00 (Hex); 
Address Format: A14 - AO (Hex). 
A17 and A18 control selection of one of four blocks in the 512Kx8. 
A15, A16, and A17 control selection of one of 8 pages in the 256Kx8. 
A15 and A16 control one of the four blocks in the 128Kx8. 
2. Write Protect state will be activated at end of write even if no other 
data is loaded. 
3. Write Protect state will be deactivated at end of write period even if 
no other data is loaded. 
4. 1 to 128 bytes of data at each of 4 blocks may be loaded in the 
012Kx8. 1 to 64 bytes of data at each of 8 blocks may be loaded in the 
256Kx8 and 1 to 64 bytes on 4 blocks in the 128Kx8. 
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FIG. 11 
SOFTWARE BLOCK DATA 
PROTECTION DISABLE ALGORITHM 


en sanesnpanmnntnmiayinnnaeeana 
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LOAD ra AA 
ADDRESS 5555 


LOAD DATA 55 
TO 
ADDRESS 2AAA 


LOAD DATA 80 
TO 
ADDRESS 5555 


LOAD DATA AA 
TO 
ADDRESS 5555 


LOAD DATA 55 
TO 
ADDRESS 2AAA 


LOAD DATA 20 
TO 
ADDRESS 5555 


LOAD o XX 
- 
ANY ADDRESS* 


LOAD LAST BYTE 


TO 
LAST ADDRESS 
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SOFTWARE DATA PROTECTION 


A software write protection feature may be enabled or disabled 


by the user. When shipped by White Microelectronics, the 
devices have the feature disabled. Write access to the device 
iS unrestricted. 


To enable software write protection, the user writes three 
access code bytes to three special internal locations. Once 
write protection has been enabled, each write to the EEPROM 


must use the same three byte write sequence to permit writing. 
The write protection feature can be disabled by a six byte write 


sequence of specific data to specific locations. Power 
transitions will not reset the software write protection. 


Each 32K byte block (128K bytes for the WE512K8) of EEPROM 
has independent write protection. One or more blocks may be 
enabled and the rest disabled in any combination. The 
software write protection guards against inadvertent writes 
during power transitions or unauthorized modification using a 
PROM programmer. The block selection is controlled by the 
upper most address lines (A17 through A18 for the WE512K8, 
A15 through A17 for the WE256K8, or A15 and A16 for the 
WE128K8). 


HARDWARE DATA PROTECTION 


Several methods of hardware data protection have been 
implemented in the White Microelectronics EEPROM. These 
are included to improve reliability during normal operations. 


a) Vcc power on delay 
As Vcc climbs past 3.8V typical the device will wait 5mSec 
typical before allowing write cycles. 


b) Vcc sense 
While below 3.8V typical write cycles are inhibited. 
c) Write inhibiting — 
Holding OE low and either CS or WE high inhibits 
write cycles. 
d) Noise filter 


Pulses of <15nS (typ) on WE or CS will not initiate a 
write cycle. 
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FIG. 12 
PACKAGE DIMENSION, WE256K8, WE512K8 
(14A05) 


FIG. 13 
PACKAGE DIMENSION, WE128K8 
(16A05) 


ee 


a 


er dee bs cae LS 
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| INCHES _| MILLIMETERS | 
ee HN MAK 

A 169 

0.5 15. 

eos 2k 
ro-fone | oot [04 0s 
| E | 0.045 | 0.055 | 1.1 | 1.4 | 
| F | O.100TYP. | 25TYP. 
| G | 0.015 | 0.060 | 0.38 | 15 | 


0.125 MIN. 3.2 MIN. 


MS ates ae 


| A | 1.654 | 1.686 | 42.0 | 42.8 _| 
| B | 0.580 | 0.600 | 14.7 | 15.2 | 
| ¢ | 0.145 | 0.200 | 3.7 | 5.08_| 

roots [ova {oa | 05 


| D0. 
| E | 0. 055 pir i4 


aa 
ai 
zie 0.30 


15.5 
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ORDERING INFORMATION 


WE XXXK8-XCX 


PROCESSING: 


Q= MIL-STD-883 Compliant 

M= Military Screened -55°C to +125°C 
| = Industrial -40°C to +85°C 
C = Commercial 0°C to +70°C 


PACKAGE: 
C = Ceramic Side Brazed DIP 


ACCESS TIME in nS 
ORGANIZATION, 512Kx8, 256Kx8 or 128Kx8 
EEPROM 


WHITE MICROELECTRONICS 


SMD REFERENCE 


Device Type Speed — Package WMC Part Number SMD Number 
512K x 8 EEPROM 32 pin DIP WE512K8-150CQ 5962 93091-01HXX 


512K x 8 EEPROM 32 pin DIP WE512K8-250CQ 5962 93091 -O03HXX 
512K x 8 EEPROM 32 pin DIP WE512K8-200CQ 5962 93091 -04HXX 


256K x 8 EEPROM 32 pin DIP WE256K8-200CQ 5962 93155-01HXX 


128K x 8 EEPROM 32 pin DIP WE128K8-200CQ 5962 93154-01HXX 
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NOTES: 
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32Kx32 EEPROM MODULE, SMD 5962-94614 


FEATURES M@ Commercial, Industrial and Military Temperature Ranges 

M@ Access Times of 120nS and 150nS @ Automatic Page Write Operation 

wm SMD 5962-94614 M@ Page Write Cycle Time: 10 mS Max. 

@ MIL-STD-883 Compliant Devices Available M@ Data Polling for End of Write Detection 

Mi 66-pin, PGA Type, 1.185 inch square HIP, Hermetic M@ Hardware and Software Data Protection 
Ceramic Package M@ TIL Compatible Inputs and Outputs 

M Data Retention @ 25°C, 10 Years M@ 5 Volt Power Supply 

M Write Endurance, 10,000 Cycles HM Low Power CMOS, 10mA Standby Typical 

M@ Organized as 32Kx32; User Configurable 64Kx16 or M@ Built in Decoupling Caps and Multiple Ground Pins for Low 
128Kx8 Noise Operation 


FIG. 1 PIN CONFIGURATION FOR WE32K32-XHX 
TOP VIEW PIN DESCRIPTION 


23 mas 
Ovos OQwee Ooi VO2C) VecC) 0-14 
Ovos OCS. OVor VO2C) CSsC) 
Ovow OGND Overs O26) WEsC) CS14 
Oras Ovow Oioe As) VO27O | OE | Output Enable 


Oauw Oawo Ode AQ) AO) &, : Power Supply 
Sn Oe OHO 40] $m : 
Om Of O&O 


Ovec (©)VO7 AoC) WEs() 


OCs: OCllos VO%C) C&C 
Onc Os VO.) GNDC) 
Ovos Ovo. TOM OT®) 


1/O8-15 1/O16-23 1/O24-31 
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ABSOLUTE MAXIMUM RATINGS TRUTH TABLE 


[Parameter | Symbot | | Mode | Data vo 


Operating Temperature -55 to +125 Standby High Z 
Storage Temperature -65 to +150 °C Data Out 
VG 


7 7 L Data In 
Signal Voltage Relative to GND — 
X 


Ve 

= 
Voltage on OE and Ag Ld -0.6 to +13.5 oo - 

NOTE: | a innibit =| 

Stresses above those listed under "Absolute Maximum Ratings" may cause 


permanent damage to the device. This is a stress rating only and functional 
operation of the device at these or any other conditions above those indicated in 
the operational sections of this specification is not implied. Exposure to 
absolute maximum rating conditions for extended periods may affect device 


oer CAPACITANCE 
RECOMMENDED OPERATING CONDITIONS (Ta = 25° C) 


[Parameter_—___| Symbol | __ Condition 


[Max | unit | 
OE Capacitance CoE 
[VOo-VOs1 Capacitance | Guo | Viw=OV,f=1.0MHz | 15 | pF_ 


This parameter is guaranteed by design but not tested. 


Parameter 

Supply Voltage 

Input High Voltage 
Input Low Voltage 
Operating Temp. (Mil.) 
Operating Temp. (Ind.) 


DC CHARACTERISTICS 
(Vcc = 5V, Vss = OV, TA = -55°C to +125°C) 


Parameter 


Input Leakage Current 

Output Leakage Current 

Operating Supply Current x 32 Mode 
lou = 2.1mA, Voc = 4.6V 


Output High Voltage VOH loH = -400pA, VCC = 4.5V 


FIG. 2 AC TEST CONDITIONS 
AC TEST CIRCUIT 


Current Source 


Input Rise and Fall 
Input and Output Reference Level 
Vz =1.5V Output Timing Reference Level 


(Bipolar Supply) NOTES: 


Vz is programmable from -2V to +7V. 

loL & loH programmable from 0 to 16mA. 

Tester Impedance Zo=75Q. 

Vz is typically the midpoint of Vou and VoL. 

lo. & loH are adjusted to simulate a typical resistive load circuit. 


Current Source ATE tester includes jig capacitance. 
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WRITE 


A write cycle is initiated when OE is high and a low pulse is on 
WE or CS with CS or WE low. The address is latched on the 
falling edge of CS or WE whichever occurs last. The data is 
latched by the rising edge of CS or WE, whichever occurs first. 
A byte write operation will automatically continue to completion. 


WRITE CYCLE TIMING 


Figures 4 and 5 show the write cycle timing relationships. A 
write cycle begins with address application, write enable and 
chip select. Chip select is accomplished by placing the CS line 
low. Write enable consists of setting the WE line low. The 
write cycle begins when the last of either CS or WE goes low. 


The WE line transition from high to low also initiates an 
internal 150 wSec delay timer to permit page mode operation. 
Each subsequent WE transition from high to low that occurs 
before the completion of the 150 Sec time out will restart the 
timer from zero. The operation of the timer is the same as a 
retriggerable one-shot. 
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WE32K32-XHX 


AC WRITE CHARACTERISTICS 
(Vcc= 5V, Vss= OV, TA=-55°C to +125°C) 


WRITE CYCLE 
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FIG. 3 
WRITE WAVEFORMS 
WE CONTROLLED 


DATA IN 


FIG. 4 
WRITE WAVEFORMS 
CS CONTROLLED 


xXx XY 
Ree” 


DATA IN 
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The WE32K32-XHX stores data at the memory location 
determined by the address pins. When CS and OE are low and 
WE Is high, this data is present on the outputs. When CS and 
OE are high, the outputs are in a high impedance state. This 2 
line control prevents bus contention. 


AC READ CHARACTERISTICS (See Figure 5) 
(Vcc = 5V, Vss= OV, TA= -55°C to +125°C) 


mea cycle ————S——~* Sym] 20 | 480 [unt 
[Parameter inf Main [ax] 


| ReadCycleTime strc |120| | 150] | ns | 
| Address Access Time | tac || 120 | 150 ns | 

CS Access Time tacs| | 120} | 150] ns 
| Output Hold from Add. Change, OE orGS | tow | 0 | | o| | ns_ 
| Output Enable to Output Valid | toe | | 45 | 0 | 85 | nS | 
ip Saea er OE Owpetintinz | wr] Tm] L708 


FIG. 5 
READ WAVEFORMS 


ADDRESS 


gi 

. OE may be delayed up to tacs - toe after the falling edge of 
CS without impact on toe or by tacc - toe after an address 
change without impact on tacc. —__ 

. tcHz, toHz are specified from OE or CS whichever occurs 
first (CL = 5pF). 

. All 1/0 transitions are measured +200 mV from steady state 
with loading as specified in "Load Test Circuits." 


OUTPUT 


WE32K32-XHX 


as te renee 


K ADDRESS VALID < 
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DATA POLLING 


The WE32K32-XHX offers a data polling feature which allows a 
faster method of writing to the device. Figure 7 shows the 
timing diagram for this function. During a byte or page write 
cycle, an attempted read of the last byte written will result in 
the complement of the written data on D7. Once the write 
cycle has been completed, true data is valid on all outputs and 
the next cycle may begin. Data polling may begin at any time 
during the write cycle. 


DATA POLLING CHARACTERISTICS 
(Vcc = 5V, Vss= OV, TA=-55°C to +125°C) 


OE To Output Valid | toe | | 88 | 
| Write RecoveryTime = s|stwe =| OO | 


FIG. 6 
DATA POLLING WAVEFORMS 
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PAGE WRITE OPERATION PAGE WRITE CHARACTERISTICS 
(Vcc = 5V, Vss = OV, Ta= -55°C to +125°C) 


PAGE MODE WRITE CHARACTERISTICS | 


Paramater Symbol | Min | Max | Unit 


| Write Cyole Time, TyP=6ms | twe_ || 10 | ms | 
| DataSet-upTime | tos | 00 | | ns 
ton 


The WE32K32-XHX has a page write operation that allows one to 
64 bytes of data to be written into the device and consecutively 
loads during the internal programming period. Successive bytes 
may be loaded in the same manner after the first data byte has 
been loaded. An internal timer begins a time out operation at each 
write cycle. If another write cycle is completed within 150uS or 
less, a new time out period begins. Each write cycle restarts the 
delay period. The write cycles can be continued as long as the 
interval is less than the time out period. 


The usual procedure is to increment the least significant 
address lines from AO through Abd at each write cycle. In this 
manner a page of up to 64 bytes can be loaded in to the 
EEPROM in a burst mode before beginning the relatively long 
interval programming cycle. 


After the 150uS time out is completed, the EEPROM begins an 
internal write cycle. During this cycle the entire page of bytes 
will be written at the same time. The internal programming 

cycle is the same regardless of the number of bytes accessed. 


Write Pulse Width High 


FIG. 7 
PAGE MODE 
WRITE WAVEFORMS 
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FIG. 8 
SOFTWARE BLOCK DATA 
PROTECTION ENABLE ALGORITHM”) 


LOAD DATA AA 
TO 
ADDRESS 5555 


LOAD DATA 55 
TO 
ADDRESS 2AAA 


LOAD DATA AO 
TO WRITES ENABLED®) 


ADDRESS 5555 


LOAD DATA XX 
TO 
ANY ADDRESS) 


LOAD a" BYTE ENTER DATA 


LAST ADDRESS PROTECT STATE 


NOTES: 
. Data Format: D7 - Do (Hex); 
Address Format: A14 - Ao (Hex). 
. Write Protect state will be activated at end of write even if no other 
data Is loaded. 
. Write Protect state will be deactivated at end of write period even if 
no other data is loaded. 
4. 1 to 64 bytes of data may be loaded. 
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FIG. 9 SOFTWARE DATA PROTECTION 


SOFTWARE BLOCK DATA A software write protection feature may be enabled or disabled 
PROTECTION DISABLE ALGORITHM” by the user. When shipped by White Microelectronics, the 
WE32K32-XHX has the feature disabled. Write access to the 
device is unrestricted. 


To enable software write protection, the user writes three 
access code bytes to three special internal locations. Once 
write protection has been enabled, each write to the EEPROM 
must use the same three byte write sequence to permit writing. 


LOAD a AA The write protection feature can be disabled by a six byte write 
ADDRESS 5555 sequence of specific data to specific locations. Power 
transitions will not reset the software write protection. 
ee = Each 32K byte block of the EEPROM has independent write 
ADDRESS 2AAA protection. One or more blocks may be enabled and the rest 
disabled in any combination. The software write protection 
mee ok 80 guards against inadvertent writes during power transitions, or 
ADDRESS 5555 unauthorized modification using a PROM programmer. 
LOAD DATA AA 
een HARDWARE DATA PROTECTION 
These features protect against inadvertent writes to the 
mi aa WE32K32-XHX. These are included to improve reliability during 
ADDRESS 2AAA normal operation: 
LOAD DATA 20 a) Vcc power on delay 
hee As Vcc climbs past 3.8V typical the device will wait 5mSec 
AD 5555 
EXITDATA (3) typical before allowing write cycles. 
PROTECT STATE LOAD DATA XX b) Vcc sense 


While below 3.8V typical write cycles are inhibited. 


c) Write inhibiting 


LOAD LAST BYTE Holding OE low and either CS or WE high inhibits write 
LAST ADDRESS cycles. 


d) Noise filter ee 
Pulses of <15nS (typ) on WE or CS will not initiate a write 
cycle. 


TO 
ANY ADDRESS” 


NOTES: 
. Data Format: D7 - Do (Hex); 
Address Format: A14 - Ao (Hex). 
. Write Protect state will be activated at end of write even if no other 
data is loaded. 
. Write Protect state will be deactivated at end of write period even if 
no other data is loaded. 
4. 1 to 64 bytes of data may be loaded. 
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FIG. 10 
PACKAGE DIMENSIONS 
(16A06) 


30.1mm eae 185") + .38mm (0.015") SQ. 


25.4mm (1.0") 


3.55mm (0.140") + 


Tat 127 0.005") (SR 
6.22mm (0.245) 4 saree oe ws 
3.93mm (0. oe 1.27mm (0.050°) + .127mm (0.005") 


0.76mm (0.030") + 0.127mm (0.005") 


2.54 
54mm (0. Lmane ~~ 45.24mm (0.600) (0.600") 1.27mm (0.050") TYP. DIA. 
<— 0.46mm (0.018") TYP. DIA. 


25.4mm (1.0") 
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ORDERING INFORMATION 


WE 32K32 X - XXX HX 


L 


DEVICE GRADE: 
Q = MIL-STD-883 Compliant 
M = Military Screened  -55°C to +125°C 
| = Industrial -40°C to +85°C 
C = Commercial 0 to +70°C 


PACKAGE TYPE: 
H = Ceramic Hex in line package 
HS = Ceramic Hex in line package without shoulders 


ACCESS TIME in nS 
IMPROVEMENT MARK 
N = No Connect at pins 8, 21, 28, and 39 
Blank = GND at pins 8,21, 28, and 39 
ORGANIZATION, 32K x 32 
EEPROM 


WHITE MICROELECTRONICS 


Device Type , Package SMD Number 
32K x 32 EEPROM 66 pin HIP 5962-94614-01HXX 
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NOTES: 
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128Kx32 EEPROM MODULE M Automatic Page Write Operation 


M@ Page Write Cycle Time: 10 mS Max. 


FEATURES HM Data Polling for End of Write Detecti 
M@ Access Times of 150nS, 200nS, 250nS and 300nS Oe ek alien ees ere 
; M@ Hardware and Software Data Protection 
m rele MH TTL Compatible Inputs and Output 
. ; ible Inputs an S 
e 66-pin, PGA Type, 1.185 inch square HIP, Hermetic Ceramic P ‘ oes 
Package, SMD Number 5962-94585 M@ 5 Volt Power supply 
© 68 lead, 40mm COFP @ Built in Decoupling Caps and Multiple Ground Pins for Low 
. . Noise Operation 
M Organized as 128Kx32; User Configurable as 256Kx16 or 512Kx8 @ Weight 
M@ Data Retention Ten Years Minimum WE128K32-XHX - 13 grams typical 
H Commercial, Industrial and Military Temperature Ranges WE128K32-XG4X - 20 grams typical 


Low Power CMOS, 5mA Standby 


FIG. 1 PIN CONFIGURATION FOR WE128K32-XHX, SMD5962-94585 


TOP VIEW PIN DESCRIPTION 


Ovos OQwee Ol0is V2) VecC) VOs1C) 
Ovos OCS Oloru VO) CSC) VOsC) 
Ovow Oand C101 Oz.) WEsC) O20) CS1-4 
Oas Ovou Orvor As W027 OC) BLOCK DIAGRAM | GE | OutputEnable 


Oau Oaw Ode AQ &O AO _ WE2 CS2 Vcc Power Supply 
|_| 


Oars OArz Owe: As O AsC) A2(_) NC Nai Oonnecied 
One Ovec OVW0r As) WEsC) O23) 
Ovoo CCS: COs VOC) CSC) WOxC) 
Ovo: Onc Oos VO1wC) GNDC) WOaC) 


Ovoe Ovo. VowO vOwO VvOaO ; eve ee ened 


E1D0401/1D0501 


FIG. 2 PIN CONFIGURATION FOR WE128K32-XG4X 
PIN DESCRIPTION 


TOP VIEW Data Inputs/Outputs 


-a 
IB B13 |2 = 
Ze@aececeeclogdisactcaacacs 


AO-16 


Power Supply 
Not Connected 


1/08-15 1/016-23 1/024-31 
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ABSOLUTE MAXIMUM RATINGS 


[Parameter | Symbol | Unit | 
[Voltage onOEandas | | 06 to413.5 | OV 


NOTE: 

Stresses above those listed under "Absolute Maximum Ratings" may cause 
permanent damage to the device. This is a stress rating only and functional 
operation of the device at these or any other conditions above those indicated 
in the operational sections of this specification is not implied. Exposure to 
absolute maximum rating conditions for extended periods may affect 

device reliability. 


RECOMMENDED OPERATING CONDITIONS 


[Parameter | Symbol | Min. Unit | 
input tighVotoge | vn | 20 
| 


TRUTH TABLE 


os | oe | we | Mode | ato 
Pe eas [ata nt 


| tL | Write | attain 
|X | _OutDisable | HighZ/Data-Out _| 
Write | | 
Inhibit =| 


H 
L 
X 


CAPACITANCE 
TAs 29° C} 


[Parameter | Symbol | __ Condition | Max | Unit 


OE Capacitance CoE 


This parameter is guaranteed by design but not tested. 


“—T1 


DC CHARACTERISTICS 
(Vcc = 5V, Vss = OV, Ta = -55°C to +125°C) 


Parameter | Symbol 
Input Leakage Current Vcc = 5.5, Vin = GND to Vcc 
Output Leakage Current 


Vin, OE = ViH, Vout = GND to Vcc 


CS 
Operating Supply Current x 32 Mode CS = Vit, OE = Vin, f = 5MHz 
Standby Current CS = Vcc, OE = Vin, f = 5MHz 


Output Low Voltage lo. = 2.1mA, Vcc = 4.5V 


Output High Voltage VOH loH = -400uA, VCC = 4.5V 


| FIG. 3 


AC TEST CIRCUIT 


Current Source 


Vz =1.5V 


(Bipolar Supply) 


Current Source 
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AC TEST CONDITIONS 


[Output Timing Reference Level [50 


NOTES: 

Vz is programmable from -2V to +7V. 

lo. & lod programmable from 0 to 16mA. 

Tester Impedance Zo = 75 Q. 

Vz is typically the midpoint of Vou and Vol. 

lo. & lon are adjusted to simulate a typical resistive load circuit. 
ATE tester includes jig capacitance. 


Ww WHITE MICROELECTRONICS WE128K32-XXX 


AC WRITE CHARACTERISTICS 
reais atte taint 
[write yee Parameter | Symbol | min | Wax | Unit 
we oyce Tine, TYPx6mS | we || 10 | ms 
Taaares SetupTime | ws 10 || ns 
write Pulse wath WEor@S) [wr [aso | [ns 
chip Sect Setup Time ———~—«dt ites | 
Tadsres HolTine —————~—S* tw 0 | 
batatotine ————SSS*d tw 
chip soeetHolTine ———SSi ten || 
bata setup tine ———SSS*d ts fo 
T outputérable Setup Time | toes [wo | [r 
pot 
so 


‘Awrite cycle is initiated when OE is high and a low pulse is on WE 
or CS with CS or WE low. The address is latched on the falling 
edge of CS or WE whichever occurs last. The data is latched by 
the rising edge of CS or WE, whichever occurs first. A byte write 
operation will automatically continue to completion. 


WRITE CYCLE TIMING 


Figures 4 and 5 show the write cycle timing relationships. A 
write cycle begins with address application, write enable and 
chip select. Chip select is accomplished by placing the CS line 
low. Write enable consists of setting the WE line low. The 
write cycle begins when the last of either CS or WE goes low. 


ns 
ns 


SJINGOIW IWOdd43 — 


Output Enable Hold Time 
Write Pulse Width High 


The WE line transition from high to low also initiates an 
internal 150 uSec delay timer to permit page mode operation. 
Each subsequent WE transition from high to low that occurs 
before the completion of the 150 uSec time out will restart the 
timer from zero. The operation of the timer is the same as a 
retriggerable one-shot. 


3-29 White Microelectronics ¢ Phoenix, AZ ¢ (602) 437-1520 


SJINGOIN INOYd33 Medd 


WHITE MICROELECTRONICS 


FIG. 4 
WRITE WAVEFORMS 
WE CONTROLLED 


DATA IN 


FIG. 5 
WRITE WAVEFORMS 
CS CONTROLLED 


DATA IN 
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WHITE MICROELECTRONICS | WE128K32-XXX 


The WE128K32-XXX stores data at the memory location 
determined by the address pins. When CS and OE are low and 
WE i is high, this data is present on the outputs. When CS and 
OE are high, the outputs are in a high impedance state. This 2 
line control prevents bus contention. 


AC READ CHARACTERISTICS 
(Vcc = 5V, Vss= OV, TA= -55°C to +125°C) 


FIG. 6 
READ WAVEFORMS 


ADDRESS 


NOTES: 

OE may be delayed up to tacs - toe after the 
falling edge of CS without impact on toe or by 
tacc - toe after an address change without 
impact on tacc. 


ee 
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DATA POLLING 


The WE128K32-XXxX offers a data polling feature which allows 
a faster method of writing to the device. Figure 7 shows the 
timing diagram for this function. During a byte or page write 
cycle, an attempted read of the last byte written will result in 
the complement of the written data on I/07. Once the write 
cycle has been completed, true data is valid on all outputs and 
the next cycle may begin. Data polling may begin at any time 
during the write cycle. 


DATA POLLING CHARACTERISTICS 
(Vcc= 5V, Vss= OV, TA= -55°C to +125°C) 


[parameter iY Sym [win | a | 


FIG. 7 
DATA POLLING 
WAVEFORMS 


SJINGOI INOHda3 Bel 
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PAGE WRITE OPERATION 


The WE128K32-XXX has a page write operation that allows one to 
128 bytes of data to be written into the device and consecutively 
loads during the internal programming period. Successive bytes 
may be loaded in the same manner after the first data byte has 
been loaded. An internal timer begins a time out operation at each 
write cycle. If another write cycle is completed within 150uS or 
less, a new time out period begins. Each write cycle restarts the 
delay period. The write cycles can be continued as long as the 
interval is less than the time out period. 


The usual procedure is to increment the least significant 
address lines from AO through A6 at each write cycle. In this 
manner a page of up to 128 bytes can be loaded in to the 
EEPROM in a burst mode before beginning the relatively long 
interval programming cycle. 

After the 150uS time out is completed, the EEPROM begins an 
internal write cycle. During this cycle the entire page of bytes 
will be written at the same time. The internal programming 
cycle is the same regardless of the number of bytes accessed. 


FIG. 8 
PAGE MODE 
WRITE WAVEFORMS 


eee 
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PAGE WRITE CHARACTERISTICS 
(Vcc= 5V, Vss= OV, TA= -55°C to +125°C) 


| Page Mode Write Characteristics | Symbol | |__| Unit _ 
| Parameter | Min | Max | 
| Write Cycle Time, TYP=6ms | we || 10 | ms 
| Address Setup Time | tws | 10 || 
| AddressHoldTime(1) ftw {100 | | 
Data Set-up Time | tos | too] | ns 
| DataHold Time | tof 10 | ns 
| Write Pulse Width | tw | 150 | 
| Byte Load CycieTime | twwe (|| 180 | os 
| Write Pulse Width High | twos] 60 | | nS 


1. Page address must remain valid for duration of write cycle. 


SITNGOW WOddi3 0 
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FIG. 9 
SOFTWARE BLOCK DATA 
PROTECTION ENABLE ALGORITHM”) 


LOAD DATA AA 
TO 
ADDRESS 5555 


LOAD DATA 55 
TO 
ADDRESS 2AAA 


LOAD DATA AO 
TO WRITES ENABLED®! 


ADDRESS 5555 


LOAD DATA XX 
TO 
ANY ADDRESS“) 


- 
sles a cits ENTER DATA 


LAST ADDRESS PROTECT STATE 


NOTES: 

1. Data Format: D7 - Do (Hex); 
Address Format: A14 - Ao (Hex). 

2. Write Protect state will be activated at end of write even if no other 
data is loaded. 

3. Write Protect state will be deactivated at end of write period even if 
no other data is loaded. 

4. 1 to 128 bytes of data may be loaded. 
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FIG. 10 


SOFTWARE BLOCK DATA 


PROTECTION DISABLE ALGORITHM” 


PROTECT STATE 


ee (cali 
ADDRESS 5555 


LOAD DATA 55 
TO 
ADDRESS 2AAA 


LOAD DATA 80 
TO 
ADDRESS 5555 


LOAD DATA AA 
TO 
ADDRESS 5555 


LOAD DATA 55 
TO 
ADDRESS 2AAA 


LOAD DATA 20 
TO 
ADDRESS 5555 


LOAD DATA XX 
TO 
ANY ADDRESS”) 


LOAD goad BYTE 
T 
LAST ADDRESS 


WE128K32-XXX 


SOFTWARE DATA PROTECTION 


A software write protection feature may be enabled or disabled 
by the user. When shipped by White Microelectronics, the WE- 
128K32-XXX has the feature disabled. Write access to the 


device is unrestricted. 


To enable software write protection, the user writes three 
access code bytes to three special internal locations. Once 
write protection has been enabled, each write to the EEPROM 
must use the same three byte write sequence to permit writing. 
The write protection feature can be disabled by a six byte write 
sequence of specific data to specific locations. Power 
transitions will not reset the software write protection. 


Each 128K byte block of the EEPROM has independent write 
protection. One or more blocks may be enabled and the rest 
disabled in any combination. The software write protection 
guards against inadvertent writes during power transitions, or 
unauthorized modification using a PROM programmer. 


HARDWARE DATA PROTECTION 


These features protect against inadvertent writes to the 
WE128K32-XXX. These are included to improve reliability 


during normal operation: 
a) Vcc power on delay 


As Vcc climbs past 3.8V typical the device will wait 5mSec 
typical before allowing write cycles. 


b) Vcc sense 


While below 3.8V typical write cycles are inhibited. 


c) Write inhibiting 


Holding OE low and either CS or WE high inhibits write 


cycles. 
d) Noise filter 


Pulses of <15nS (typ) on WE or CS will not initiate a write 


cycle. 
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FIG. 11 30.1mm (1.185") + ———— 
PACKAGE DIMENSIONS 


(16A06) 


25.4mm (1.0") 


3.55mm (0.140") + 


yat* 127mm (0.005") (SR) 
6.22mm (0.245) A 


"ae 


3.93mm (0. 2 1.27mm (0.050") + .127mm (0.005") 
0.76mm (0.030") + 0.127mm (0.005") 


2.54mm (0. wee scotiecel 15. ~~ 45.24mm (0.600") (0.600') 1.27mm (0.050") TYP. DIA. 
<— 0.46mm (0.018") TYP. DIA. 


25.4mm (1.0") 


FIG. 12 40mm (1.56") + 0.38mm (0.015") SQ <¢— 5.1mm (0.205") MAX. 
PACKAGE DIMENSIONS 
(14A15) 


5.1mm (0.200" 
+ adem (4 .010" 


|< 


1.27mm (0.050") 0.38mm (0.015") | ~<<— 0.25mm (0.010") TYP 
REF. + 0.08mm (0.003) 
68 PLACES 


38mm (1.50") REF. 
4 PLACES 
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ORDERING INFORMATION 


WE 128K32 X - XXX X X 


LL DEVICE GRADE: 


Q = MIL-STD-883 Compliant 

M = Military Screened  -55°C to +125°C 
| = Industrial -40°C to +85°C 
C = Commercial 0 to +70°C 


PACKAGE TYPE: 
H = Ceramic Hex in line package 
HS = Ceramic Hex in line package without shoulders 
G4 = 40mm Ceramic Quad Flat Pack 


ACCESS TIME in nS 


IMPROVEMENT MARK 
N = No Connect at pins 8, 21, 28, and 39 
Blank = GND at pins 8,21, 28, and 39 


ORGANIZATION 128K x 32 
User Configurable as 256K x 16 or 512K x 8 


EEPROM 
WHITE MICROELECTRONICS 


Device Type | Package SMD Number 


128K x 32 EEPROM 66 pin HIP 5962 94585-01HXX 
pin H 

128K x 32 EEPROM 66 pin HIP 5962 94585-03HXX 

128K x 32 EEPROM | 66 pin HIP 5962 94585-04HXX 
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NOTES: 
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FLASH MODULES 4 
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128Kx32 12V FLASH MODULE M Organized as 128Kx32 


@ Commercial, Industrial and Military Temperature Ranges 


FEATURES @ 12 Volt Programming; 5V ( +10%) Supply 
M@ Access Times of 120, 150 and 200nS M@ Low Power CMOS, 4mA Standby Typical 
M@ Packaging M@ Hardware and Software Write Protection 
e 66-pin, PGA Type, 1.185 inch square HIP, Hermetic @ [TL Compatible Inputs and Outputs 
Ceramic Package, SMD Number 5962-94610 pending @ Built in Decoupling Caps and Multiple Ground Pins for Low 
¢ 68 lead, 40mm, Hermetic COFP Noise Operation 
M@ Chip Erase @ Weight 


WF128K32-XHX - 13 grams typical 


M 10,000 Erase/Program Cycles Minimum at 125C°C: WE128K32-XG4X - 20 grams typical 


100,000 Typical at 25°C 
@ Data Retention, 10 Year Minimum at 125°C 


FIG. 1 PIN CONFIGURATION FOR WF128K32N-XHX, SMD 5962-94610 (pending) 
TOP VIEW PIN DESCRIPTION 


23 34 45 


Ovos Oweze Ours VO2C) VecC) 

Ovo. OCS: Cor VOC) CSC) . Address Inputs 
Ovow Oand Ovors V2) WEsC) - Write Enables 
Oaw Ovon Ovor ArO) WeO , Chip Selects 


Oars Oar OE Az) AC) meee. ese —— Output Enable 
Oan Ops Vee As© = om fs amare Power Supply 
Oars OWE: Awl) AsC) | Vpp_ | Program/Erase Supply 
Ovec (C07 As.) WEs() Ground 
Ocs: Olos VOC) C830) 
Onc (Ol/0s VO17C) GNDC) 


Ovos Quo Ko OM 1) Tee 1016-23 1/O24-31 V1D5110 


PIN CONFIGURATIN FOR WF128K32-XG4X 
TOP VIEW 


8 ay 
- Data Inputs/Outputs 


PIN DESCRIPTION 


Address Inputs 
Write Enable 
Chip Selects 
Output Enable 
Power Supply 


Program/Erase Supply 


Ground 


Not Connected 


1/0 16-23 1/024-31 
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ABSOLUTE MAXIMUM RATINGS 


Parameter | it 


Vee Supply Voltage With Respect to Ground 
-2.0 to +14.0 | Vi"? 


During Erase/Program 


Vcc Supply Voltage WithRespect to Ground -2.0 to +7.0 
Output Short Circuit Current | 100 | ma 


100 mA”) 

NOTES: 

1. Minimum DC input voltage is -0.5V. During transitions, inputs may undershoot 
to -2.0V for periods less than 20nS. Maximum DC voltage on output pins is 
Vcc +0.5V, which may overshoot to Vcc + -2.0V for periods less than 20nS. 

2. Maximum DC voltage on As or Vpp may overshoot to +14.0V for periods less 
than 20nS. 

3. Output shorted for no more than one second. No more than one output shorted 
at a time. 


NOTICE: Stressing the device beyond the “Absolute Maximum Ratings” may 
Cause permanent damage. These are stress ratings only. Operation beyond the 
Operating Conditions shown below, is not recommended and extended exposure 
beyond the Operating Conditions may affect device reliability. 


FIG. 3 
AC TEST CIRCUIT 


Current Source 


(Bipolar Supply) 


Current Source 
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CAPACITANCE 
(TA = 25°C} 


[Parameter =| Symbol| Condition | Max | Unit 
| UE Capacitance =| Coe_| Vin=OV,f=1.0MHz| 50 | pF | 
CWE Vin=0V,f=1.0MHZ| pF 


1/00 - 1/031 Vin = OV, f = 1.0MHz 


Capacitance 
This parameter is guaranteed by design but not tested. 


RECOMMENDED OPERATING CONDITIONS 


[Parameter | Symbot| Min | Max | Unit 
[Operating Temp. (Ind) | Ta | 40 [+85 | *0 


AC TEST CONDITIONS 


| Typ | Unit 
Input Pulse Levels Vit = 0, ViH = 3.0 


Input Rise and Fall PSS 
Input and Output Reference Level] 15 | V | 
Output Timing Reference Level 


Parameter 


NOTES: 

Vz is programmable from -2V to +7V. 

lol & IoH programmable from 0 to 16mA. 

Tester Impedance Zo =75Q. 

Vz is typically the midpoint of Vou and Vot. 

lo. & loH are adjusted to simulate a typical resistive load circuit. 
ATE tester includes jig capacitance. 
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TABLE 1 - BUS OPERATIONS 


es ee 
Toupatowae SST mf xx 


i [ We 


READ/WRITE we 


NOTES: 

. Refer to DC Characteristics. When Ver = VepL memory contents can be read but not written or erased. 

. Manufacturer and device codes may also be accessed via a command register write sequence. Refer to Table 2. All other addresses low. 
. Read operations with Ver = VpPH may access array data or the Intelligent Identifier codes. 

. With Ver at high voltage, the standby current equals Icc + lpr (standby). 

. Refer to Table 2 for valid Data-In during a write operation. 

. X can be Vit or ViH. 


omrWwoNhN — 


DC CHARACTERISTICS 
(Vcc = 5V, TA =-55°C to +125°C) 


Vcc = 5.5, Vin = GND or Vcc 
|LOx32 Vcc = 5.5, Vin = GND or Vcc 


Iccx32_ | CS = Vit, OE = Vin, f = 5MHz 
Isp CS = Vcc, OE = Vin, f = 5MHz 
VOL lo. = 5.8mA, Vcc = 4.5 


Vpp Leakage 


ee 
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AC CHARACTERISTICS —- WRITE/ERASE/PROGRAM OPERATIONS 


We Gyo Tine a 
Chip Selec Setup Time Fem [ts | 20 | | 0 
patting SSSCSCS~S~S x | tw | to] | | |i 


aaaressHoa Tine SSCS | we | | Cd 
[GhipSeectiotine ———SSCSC~S~S~s ee | tm | |p | Cd 
[Write nab Puse with Fgh SSS re | zo] CP | |i 
[Duration ot Programming Option —————SSCSC~S~d | Pt] CP Tid 
[Duration frase Operon ——SSSCSC*~*~“~*~‘“~*~*~*~s IY SSSCdt || tm | 88 | 
[Wie RecovryTimeteieRsd ——SC~*~*~‘sr mT SSC«dP CP PC TC 
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FIG.4 AC WAVEFORMS FOR PROGRAMMING OPERATIONS 
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FIG.5 AC WAVEFORMS FOR ERASE OPERATIONS 
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FIG.6 AC WAVEFORMS FOR READ OPERATIONS 
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AC CHARACTERISTICS — READ-ONLY OPERATIONS 


Read Cycle Time 

Address Access Time 

Chip Select Access Time 

OE Access Time 

Chip Select to Output Low Z (1) 
OE to Output Low Z (1) 


1. Guaranteed by design, but not tested. 


The following principles of operation of the WF128K32-XXxX is 
applicable to each of the four memory chips inside the MCM. 
Chip 1 is distinquished by CS1 and |/0o-7, Chip 2 by C82 and I/ 
Os-15, Chip 3 by CS3 and |/O16-23, and Chip 4 by CS4 and 1/024-31. 


The module requires both 5VDC supply voltage for operation, 
and a 12VDC supply for writing command register array erasure 
Or array programming. In the absence of voltage on the VPP pin, 
the device is a read-only memory. Manipulation of the external 
memory-control pins yields standard EPROM, read, standby, 
and output disable operations. 


The read, standby, and output disable operations are still 
available when the 12 volts is applied to the VpP pin. In 
addition, the high voltage to VPP enables erasure and program- 
ming of the device. All functions associated with altering 
memory contents, erase, erase verify, program, and program 
verify are accessed via the command register. 


Commands are written to the register using standard micropro- 


cessor write timings. Register contents serve as input to an 
internal state-machine which control the erase and program- 


ming circuitry. Write cycles also internally latch page 
addresses and data needed for programming or erase opera- 
tions. With the appropriate command written to the register, 
standard microprocessor read timings output data for erase and 
program verification. 


WRITE PROTECTION 


The command register is only active when Ver is at high 
voltage. Depending on the application, the system designer 
may choose to make the VPP power supply switchable and only 
available when memory updates are desired. When the high 
voltage is removed, the contents of the register default to the 
read command, the module turns back into a read-only memory, 
and the memory contents cannot be altered. 


OE High to Output High Z (1) tGHQz 


PRINCIPLES OF OPERATION BUS OPERATIONS 


READ 


The WF128K32-XXX has two control functions, both of which 
must be logically active, to obtain data at the outputs. Chip- 
Select (CS) is the power control and should be used for device 
selection. Output-Enable (OE) is the output control and should 
be used to gate data from the output pins, independent of 
device selection. Figure 6 illustrates read timing waveforms. 


The read operation only accesses array data when VPP is low 
(VPPL). When Vep is high (VPPH), the read operation can be 
used to access array data, and to access data for program/ 
erase verification. 


OUTPUT DISABLE 


With Qutput-Enable at a logic-high level (ViH), output from the 
device is disabled. Output pins are placed in a high- 
impedance state. 


STANDBY 


With Chip-Select at a logic-high level, the standby operation 
disables most of the WF128K32-XXX’s circuitry and substan- 
tially reduces device power consumption. The outputs are 
placed in a high-impedance state, independent of the Output- 
Enable signal. Note: If the WF128K32-XXX is deselected 
during erasure, programming or program/erase verification, 
the device draws active current until the operation 

is terminated. 


WRITE 


Device erasure and programming are accomplished via the 
command register, when high voltage is applied to the VpP 
pin. The contents of the register serve as input to the internal 
state-machine. The state-machine outputs dictate the 
function of the device. 
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The command register itself does not occupy an addressable 
memory location. The register is a latch used to store the 
command, along with address and data information needed to 
execute the command. The command register is written by 
bringing Write-Enable to a logic-low level (VLL), while Chip- 
select is low. Addresses are latched on the falling edge of 
Write-Enable, while data is latched on the rising edge of the 
Write-Enable pulse. Standard microprocessor write timings 
are used. 


COMMAND DEFINITIONS 


When low voltage is applied to the VpP pin of the chip selected, 
the contents of the command register default to 00H, enabling read- 
only operations. 


Placing high voltage on the VpP pin of the chip selected enables 
read/write operations. Device operations are selected by 
writing specific data patterns into the command register of the 
chip selected. Table 2 defines these register commands. 


TABLE 2 - COMMAND DEFINITIONS 


Cycles Cycle Cycle 
Req'd | Oper | Addr | Data | Oper| Addr | Data 


Read Memory Pt [write x Poor TT 
Setup ErasefErase | 2 [Write] x | 20H |Wite| x | 208 
Set-upProgram/Program | 2 _|Wrte| x | 40H [Write] PA | PD_| 
Program Verily 
NOTES: 
1. EA = Address of memory location to be read during erase verify. 
PA = Address of memory location to be programmed 
Addresses are latched on the falling edge of the Write-Enable pulse 
2. EVD = Data read from location EA during erase verify. 
PD = Data to be programmed at location PA. Data is latched on the rising 
edge of Write-Enable. 


PVD = Data read from location PA during program verify. PA is latched on the 
Program command. 


WF128K32-XXX 


READ COMMANDS 


While Ver is high, for erasure and programming, memory 
contents can be accessed via the read command. The read 
Operation is initiated by writing OOH into the command register. 
Microprocessor read cycles retrieve array data. The device 
remains enabled for reads until the command register contents 
are altered. 


The default contents of the register upon VPP power-up is OOH. 
This default value ensures that no spurious alteration of 
memory contents occurs during the VPP power transition. 
Where the VpP supply is hard-wired to the WF128K32-XXX, the 
device powers-up and remains enabled for reads until the 
command-register contents are changed. Refer to the A.C. 
Read Characteristics and Waveforms for specific timing 
parameters. (Figure 6). 


SET-UP ERASE/ERASE COMMANDS 


Set-up Erase is a command-only operation that stages the 
device for electrical erasure of all bytes in the array. The set- 
up erase operation is performed by writing 20H to the 
command register. 


To commence chip-erasure, the erase command (20H) must 
again be written to the register. The erase operation begins 
with the rising edge of the Write-Enable pulse and terminates 
with the rising edge of the next Write-Enable pulse (i.e., Erase- 
Verify Command). 


This two-step sequence of set-up followed by execution 
ensures that memory contents are not accidentally erased. 
Also, chip erasure can occur only when high voltage is applied 
to the VpP pin. In the absence of this high voltage, memory 
contents are protected against erasure. 


ERASE-VERIFY COMMAND 


The erase command erases all bytes of the array in parallel. After 
each erase operation, all bytes must be verified. The erase verify 
operation is initiated by writing AOH into the command register. 
The address for byte to be verified must be supplied as it is latched 
on the falling edge of the Write-Enable pulse. The register write 
terminates the erase operation with the rising edge of its Write- 
Enable pulse. Reading FFH from the addressed byte indicates that 
all bits in the byte are erased. 


The erase-verify command must be written to the command 
register prior to each byte verification to latch its address. The 
process continues for each byte in the array until a byte does 
not return FFH data, or the last address is accessed. 


In the case where the data read is not FFH, another erase 
operation is performed (refer to Set-up Erase/Erase). Verifica- 
tion then resumes from the address of the last-verified byte. 
Once all bytes in the array have been verified, the erase step Is 
complete. The device can be programmed. At this point, the 
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verify operation is terminated by writing a valid command (e.g., 


Program Set-up) to the command register. Figure 5 illustrates 
how commands and bus operations are combined to perform 
electrical erasure of the WF128K32-XXX. 


SET-UP PROGRAM/PROGRAM COMMANDS 


Set-up program is a command-only operation that stages the 
device for byte programming. Writing 40H into the command 
register of the chip selected performs the set-up operation. 
Once the program set-up operation is performed, the next 
Write-Enable pulse causes a transition to an active program- 
ming operation. Addresses are internally latched on the falling 
edge of the Write-Enable pulse. Data is internally latched on 
the rising edge of the Write-Enable pulse. The rising edge of 
Write-Enable also begins the programming operation. The 
programming operation terminates with the next rising edge of 
Write-Enable, used to write the program-verify command. 


PROGRAM-VERIFY COMMAND 


The WF128K32-XXX is programmed on a byte-by-byte basis. 
Byte programming may occur sequentially or at random. 
Following each programming operation, the byte just pro- 
grammed must be verified. The program-verify operation is 
initiated by writing COH into the command register of the chip 
selected. The register write terminates the programming 
operation with the rising edge of its Write-Enable pulse. The 
program-verify operation stages the device for verification of 
the byte last programmed. No new address information 

is latched. 
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peration 
Start 


33 
ci Standby Wait for Ver ramp to VePx (= 12.0V) 1. 


PLSCNT = 0 


Write Set-up 
Program Cmd 


Write Program 
Cmd (A/D) 
Write Program 
Verify Cmd 
Time Out 6ys 


Read Data 
from Device 


Initialize pulse- count 


Set-up Data = 40H 
Program 


Program Valid address/data 


Standby Duration of Program operation (twHwH1) 


Write Program. Data = COH; Stops 
Verify Program Operation 


Standby tWHGL 


Read Read byte to verify programming 


Standby Compare data output to data expected 


f 
Last 
Address 
2 
Yes 
Write Data = OOH, resets the register 
Read Cmd for read operations. 
Apply 1: Apply 1: Standby Wait for Ver ramp to Vert 1. 
VPPL VPPL 
Programming Program 
Completed Error 


Increment 
Address 


NOTES: 

1. See DC Characteristics for value of VerH. The Ver power supply can be 
hard-wired to the device or switchable. When Ver is switched, VePL 
may be ground, no-connect with a resistor tied to ground, or less than 
Vcc + 2.0V. Refer to Principles of Operation. 

2. Program Verify is only performed after byte programming. A final read/ 
compare may be performed (optional) after the register is written with 
the Read command. 

3. CAUTION: The algorithm must be followed to ensure proper and 
reliable operation of the device. 
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Bus 
FIG. 8 ERASE ALGORITHM | Aietes | eaten Comments 


Start. 


Programming 


Entire memory must = OOH before erasure 


Yes Data 
NOTE: 
Use Programming 


= 00H? 
No 
Program All 
Bytes to OOH 
algorithm (Fig. 7) 


Standby Wait for Vp ramp to VppH (=12.0V)1. 
VPPH 


ADDR = 00H 
PLSCNT = 0 


Initialize Addresses and Pulse Count 


Write Erase Write Data = 20H 


Set-up Cmd 


Write 
Erase Cmd 


Time Out 10ms 


Write Erase 
Verify Cmd 


Time Out 6us 


Read Data 
from Device 


Write Data = 20H 


Standby Duration of Erase operation (twHwn2) 


Write Addr = Byte to verify; 
Data = AOH; Stops Erase Operation 


Standby tWHGL 


Read Read byte to verify erasure 


| 

PLSCNT Standby Compare output to FFH 

Increment pulse count 

Yes 

Last 

Increment 

Yes 

Write Data = 00H, resets the 
eae ind register for read operations. 


Yes 
Apply Ay Apply 1; Standby soa casio 
VPPL VPPL 
Erasure 
Completed 
NOTES: 


1. See DC Characteristics for value of VerH. The Ver power supply can be 
hard-wired to the device or switchable. When Ver is switched, Vert 
may be no-connect with a resistor tied to ground, or less than Vcc + 
2.0V. Refer to Principles of Operation. 


2. Program Verify is only performed after byte programming. A final read/ 
compare may be performed (optional) after the register is written with 
the Read command. 


3. CAUTION: The algorithm must be followed to ensure proper and 
_ reliable operation of the device. 
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FIG. 9 
PACKAGE DIMENSIONS 
(16A06) 


6. comm (0.245) A (0.245") 
ie 


3.93mm (0.155") 


soot | 
2.54mm saa ~45.24mm (0.600") 


FIG. 10 
PACKAGE DIMENSIONS 
(14415) 


wx lm TEs 


30.1mm es 185") + .38mm (0.015") SQ. 


WF128K32-XXX 


25.4mm (1.0") 


3.55mm (0.140") + 


vit ' 127mm (0.005") (SR) 


1.27mm (0.050") + .127mm (0.005") 


0.76mm (0.030") + 0.127mm (0.005") 


t fe 1.27mm (0.050") TYP. DIA. 
<i 


0.46mm (0.018") TYP. DIA. 


25.4mm (1.0") 


40mm (1.56") + 0.38mm (0.015") SQ 


5.1mm (0. 010" 
+0. 25mm (0, 01 


a ae | 


1.27mm (0.050") 0.38mm (0.015") 
REF. + 0.08mm (0.003) 
68 PLACES 
38mm (1.50") REF. 
4 PLACES 


7 T 5.1mm (0.205") MAX. 


| ~<— 0.25mm (0.010") TYP 
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FIG. 11 


PIN CONFIGURATION FOR WF128K32NA-XHX 


VID5101 
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Indicator for Alternate Pinouts 


45 56 
VOzsC) VeeC) vOs1C) 
VO2C) CSsC) VO%xC) 
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Ac) VOC) VOzC) 
Ar) AsC) = AoC) 
vep.) AC) AVC) 
As) AsC) AC) 
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VOr%rC) CSsC) vO2C) 
VO17C) GNDC) VOaC) 


VO%wC) VOX VOX) 
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ORDERING INFORMATION 
WEF 128K32 X - XXX X X 


L Vep PROGRAMMING VOLTAGE 
Blank = 12V,5 =5V 
DEVICE GRADE: 
M = Military Screened -55°C to +125°C 
| = Industrial -40°C to +85°C 
C = Commercial 0°C to +70°C 


PACKAGE TYPE: 
H = Ceramic Hex in line package 
HS = Ceramic Hex in line package, 
no shoulders 
G4 = 40mm Ceramic Quad Flat Pack 
ACCESS TIME in nS 
IMPROVEMENT MARK 
N = No Connect at pin 8, 21, and 28 
Blank = GND AT 8, 21, and 28 
A = EEPROM Address lines 
ORGANIZATION, 128K x 32 
User configurable as 256K x 16 or 512K x 8 
Flash PROM 
WHITE MICROELECTRONICS 


Device Type . . Package —si‘(t SMD Number 
| 128K x 32 


128K x 32 Flash 66 pin HIP “5962 94610-03HXX 


*Pending 
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NOTES: 
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128Kx32 5V FLASH MODULE © preumary- 


FEATURES @ Commercial, Industrial and Military Temperature Ranges 
@ Access Times of 70, 90, 120 and 150nS M5 Volt Programming. 5V +10% Supply 
M@ Packaging @ Low Power CMOS, 1mA Standby Typical 

¢ 66-pin, PGA Type, 1.185 inch square HIP, Hermetic lM Embedded Erase and Program Algorithms 


Ceramic Package, SMD Number 5962-94716 pending 
© 68 lead, 40mm, Hermetic COFP 


WM Sector Architecture 
e 8 equal size sectors of 16K bytes each 


@ TTL Compatible Inputs and CMOS Outputs 


M@ Built in Decoupling Caps and Multiple Ground Pins for 
Low Noise Operation 


e Any combination of sectors can be concurrently erased. M@ Page Program Operation and Internal Program Control Time. 
Also supports full chip erase m Weight 
M 100,000 Erase/Program Cycles Typical, 0°C to +70°C WF128K32-XHX5 - 13 grams typical 


M@ Organized as 128Kx32 WF128K32-XG4X5 - 20 grams typical | 
* This data sheet describes a product not fully characterized 
M@ Data Retention, 10 Years at 125°C and is subject to change without notice. 


FIG. 1 PIN CONFIGURATION FOR WF128K32N-XHX5, SMD 5962-94716 (pending) 
TOP VIEW PIN DESCRIPTION 


23 34 45 56 
Owe Ovois O24) VecC) vOs1C) 
Ose Ovo, O25 C) cs4(C) 030) 
Oend O1ors O26) WE4C) VO29C) 
Ovon Ovore eo O27 C) 028) 
Oato Ooe AC) vi@) i@) = WE1 CS WE2 CS2 
Oas Onc NCC) AsC) AC) 
Oats Owe A3(C) AsC) ABC) 
Ovec Ovo As.) WE3(_) V/023C) 
Ocs: Clos Voie) C83) vO2C) 
One Ollios VO17]) GNDC) O20) 


Ovos Ovlos vois©) vor) vo20O ; : 15 + 23 1/O24-31 


BLOCK DIAGRAM 


F1D6010 


FIG.2 PIN CONFIGURATION FOR WF128K32-XG4X5 
TOP VIEW 


PIN DESCRIPTION 


Data Inputs/Outputs 


Address Inputs 


Write Enables 


BLOCK DIAGRAM 


Chip Selects 


Output Enable 


Power Supply 
Ground 


Not Connected 


1/O8-15 1/016-23 1/024-31 
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ABSOLUTE MAXIMUM RATINGS 


Parameter 


| it 

Storage Temperature Range 

| DataRetention | tears | 
| Endurance (write/erase cycles) | 10,000cycles min. |_| 


NOTES: 

1. Stresses above the absolute maximum rating may cause permanent damage 
to the device. Extended operation at the maximum levels may degrade 
performance and affect reliability. 

2. Minimum DC voltage on input or |/0 pins is -0.5V. During voltage transitions, 
inputs may overshoot Vss to -2.0 V for periods of up to 20nS. Maximum DC 
voltage on output and I/O pins is Vcc + 0.5V. During voltage transitions, 
outputs may overshoot to Vcc + 2.0 V for periods of up to 20nS. 

3. Minimum DC input voltage on As pin is -0.5V. During voltage transitions, Ag may 
overshoot Vss to -2V for periods of up to 20nS. Maximum Dc input voltage on Ag 
is +13.5V which may overshoot to 14.0 V for periods up to 20nS. 
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CAPACITANCE 
(TAS 29°C) 


[Parameter | Symbol Concition | Max | Unit | 
OE Capacitance Vin = OV, f = 1.0MHz 
Write Enable Capacitance Vin = OV, f = 1.0MHz pF 


CQFP Package 
WHIP Package 
Chip Select Capacitance Vin = OV, f = 1.0MHz 


1/00 - 1/031 


Capacitance 
This parameter is guaranteed by design but not tested. 


RECOMMENDED OPERATING CONDITIONS 


DC CHARACTERISTICS - CMOS COMPATIBLE 
(Vcc = 5V, Vss = OV, TA= -55°C to +125°C) 


Parameter 


Input Leakage Current 


Vcc Active Current for Read (1) CS = Vit, OE = ViH 
C 


Vcc Active Current for Program| iIcce | CS=Vu, OE =ViH 
or Erase (2) 


Output Low Voltage lo. = 12.0 mA, Voc = 4.5 


Output High Voltage loH = -100 pA, Vcc = 4.5 


Low Vcc Lock Out Voltage VLKO 


NOTES: 


-70 
Min 


Vcc = 5.5, Vin = GND to Vcc 
Output Leakage Current Vcc = 5.5, Vin = GND to Vcc 


i 
Output High Voltage VOH1 loH = -2.5 mA, Vcc = 4.5 0.85 x 
Ve 
Vcc 
-0.4 
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1. The Icc current listed includes both the DC operating current and the frequency dependent component (@ 5 MHz). 


The frequency component typically is less than 2 mA/MHz, with OE at Vin. 
2. Icc active while Embedded Algorithm (program or erase) is in progress. 
3. DC test conditions: Vit = 0.3V, Vin = Vcc - 0.3V 
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PRINCIPLES OF OPERATION 


Programming of the WF128K32-XXX5 is accomplished by 
executing the program command sequence. The program 
algorithm, which is an internal algorithm, automatically times 
the program pulse widths and verifies proper cell margin. 
Sectors can be programed and verified in less than 0.3 seconds. 
Erase is accomplished by executing the erase command 
sequence. The erase algorithm, which Is internal, automatically 
preprograms the array if it is not already programed before 
executing the erase operation. During erase, the device 
automatically times the erase pulse widths and verifies proper 
cell margin. The entire memory is typically erased and verified 
in three seconds (including pre-programming). 


BUS OPERATIONS 


READ 


The WF128K32-XXX5 has two control functions, both of which 
must be logically active, to obtain data at the outputs. Chip- 
Select (CS) is the power control and should be used for device 
selection. Output-Enable (OE) is the output control and should 
be used to gate data to the output pins. Figure 9 illustrates 
read timing waveforms. 


OUTPUT DISABLE 


With Output-Enable at a logic-high level (ViH), output from the 
device is disabled. Output pins are placed in a high 
impedance state. 


STANDBY MODE 


The WF128K32-XXX5 has two standby modes, a CMOS standby 
mode (CS input held at Vcc + 0.5V), where the current 
consumed is typically less than 400 yA; and a TTL standby 
mode (CS is held Vix) is approximately 1mA. In the standby 
mode the outputs are in a high impedance state, independent 
of the OE input. 


lf the device is deselected during erasure or programming, the 
device will draw active current until the operation is completed. 


TABLE 1 - BUS OPERATIONS 


Spann [ot we]| a] v0 
wie de we fm] | | om 


WF128K32-XXX5 


WRITE 


Device erasure and programming are accomplished via the 
command register. The contents of the register serve as input 
to the internal state machine. The state machine outputs 
dictate the function of the device. 


The command register itself does not occupy an addressable 
memory location. The register is a latch used to store the 
commands, along with address and data information needed to 
execute the command. The command register is written by bringing 
Write-Enable to a logic-low level (VIL), while Chip-Select is low and 
OE is at Vin. Addresses are latched on the falling edge of the__ 
Write-Enable while data is latched on the rising edge of the WE 
pulse. Standard microprocessor write timings are used. Refer to AC 
Program characteristics, Figure 10 and 13. 


COMMAND DEFINITIONS 


Device operations are selected by writing specific address and 
data sequences into the command register. Table 3 defines 
these register command sequences. 


READ/RESET COMMAND 


The read or reset operation Is initiated by writing the read/ 
reset command sequence into the command register. Micropro- 
cessor read cycles retrieve array data from the memory. The 
device remains enabled for reads until the command register 
contents are altered. 


The device will automatically power-up in the read/reset state. 
In this case, a command sequence is not required to read data. 
Standard microprocessor read cycles will retrieve array data. 
This default value ensures that no spurious alteration of the 
memory content occurs during the power transition. Refer to 
the AC Read Characteristics and Waveforms for the specific 
timing parameters. 


TABLE 2 - SECTOR ADDRESSES TABLE 


[| aw [as [Aw | Adar Range 
rsa [of 0 | 0 


poo | lO 
fsa | oo | 1 | 0 
Po [| a | at 
| 0 | 0 __| 10000h-13FFFh 
ot [4000 FFF 
[8000 8FFF 
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TABLE 3 - COMMAND DEFINITIONS 


Bus 


Command 
Sequence 


Req’d| Addr 


Chip Erase 


NOTES: 


Write First Bus Second Bus Third Bus 
Cycles! Write eae Tone Write aces Write rae 


‘Gil timd@adiaiea alee Tt 
| Byte Program| 4 | ssi] AAH | 2aaat | ssH | ssss| aoH| pa | po | | | | 
| 6 _| ssssi| AAH | 2AAAH | ssH | ssssH| @oH | ssssH | AAH | 2AAAH| SsH|s555H| 10H 
[Sector Erase | 6 _| ss5sH] AAH | 2AAAH | 55H | s5ssH| 0H | sssstt | aH | 2aaan| ss] sa | 20H 


Fourth Bus 
Read/Write 
ary 


Fifth Bus Sixth Bus 
Write aes Write rac 


1. Address bit Ais = X = Don't Care. Write Sequences may be initiated with A1s in either state. 
2. Address bit Ais = X = Don’t Care for all address commands except for Program Address (PA) and Sector Address (SA). 


3. RA = Address of the memory location to be read. 


PA = Address of the memory location to be programmed. Addresses are latched on the falling edge of the WE pulse. 
SA = Address of the sector to be erased. The combination of A16, Ais, A14 will uniquely select any sector. 


4. RD = Data read from location RA during read operation. 


PD = Data to be programmed at location PA. Data is latched on the rising edge of WE. 


BYTE PROGRAMMING 


The device is programmed on a byte-byte basis. Programming is 
a four bus cycle operation. There are two “unlock” write cycles. 
These are followed by the program set-up command and data 
write cycles. Addresses are latched on the falling edge of WE, 
while the data is latched on the rising edge of WE. The rising 
edge of WE begins programming. Upon executing the program 
algorithm command sequence the system is not required to 
provide further controls or timings. The device will automati- 
cally provide adequate internally generated program pulses and 
verify the programmed cell margin. The automatic programming 
operation is completed when the data on D7 is equivalent to 
data written to this bit at which time the device returns to the 
read mode. Data Polling must be performed at the memory 
location which is being programmed. 


Programming is allowed in any address sequence and across 
sector boundaries. 


Figure 5 illustrates the programming algorithm using typical 
command strings and bus operations. 


CHIP ERASE 


Chip erase is a six bus cycle operation. There are two “unlock” 
write cycles. These are followed by writing the “set-up” 
command. Two more “unlock” write cycles are then followed by 
the chip erase command. 


Chip erase does not require the user to program the device 
prior to erase. Upon executing the erase algorithm (Figure 6) 
sequence the device automatically will program and verify the 
entire memory for an all zero data pattern prior to electrical 
erase. The system is not required to provide any controls or 
timings during these operations. 


White Microelectronics * Phoenix, AZ © (602) 437-1520 


The automatic erase begins on the rising edge of the last WE 
pulse in the command sequence and terminates when the data 
in D7 is “1” (see Write Operation Status section) at which time 
the device returns to read the mode. (See Figures 6 and 11) 


SECTOR ERASE 


Sector erase Is a six bus cycle operation. There are two 
“unlock” write cycles. These are followed by writing the “set- 
up’ command. Two more “unlock” write cycles are then 
followed by the sector erase command. The sector address (any 
address location within the desired sector) is latched on the 
falling edge of WE, while the command (data) is latched on the 
rising edge of WE. A time-out of 100us from the rising edge of 
the last sector erase command will initiate the sector 

erase command(s). 


Multiple sectors may be erased concurrently by writing the six 
bus cycle operations as described above. This sequence is 
followed with writes of the sector erase command 30H to 
address in other sectors desired to be concurrently erased. A 
time-out of 100us from the rising edge of the WE pulse for the 
last sector erase command will initiate the sector erase. If 
another sector erase command is written within the 100ps 
time-out window the timer is reset. Any command other than 
sector erase within the time-out window will reset the device 
to the read mode, ignoring the previous command string. 
Loading the sector erase buffer may be done in any sequence 
and with any number of sectors (0 to 7). 


Sector erase does not require the user to program the device 
prior to erase. The device automatically programs all memory 
locations in the sector(s) to be erased prior to electrical erase. 
When erasing a sector or sectors the remaining unselected 
sectors are not affected. The system is not required to provide 
any controls or timings during these operations. 
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DATA PROTECTION 


The WF128K32-XXX5 is designed to offer protection against 
accidental erasure or programming caused by spurious system 
level signals that may exist during power transitions. During 
power up the device automatically resets the internal state 
machine in the read mode. Also, with its control register 
architecture, alteration of the memory content only occurs after 
successful completion of specific multi-bus cycle command 
sequences. 


The device also incorporates several features to prevent 
inadvertent write cycles resulting from Vcc power-up and 
power-down transitions or system noise. 


LOW Vcc WRITE INHIBIT 


To avoid initiation of a write cycle during Vcc power-up and 
power-down, a write cycle is locked out for Vcc less than 3.2V 
(typically 3.7V). If Vcc < VLKo, the command register is disabled 
and all internal program/erase circuits are disabled. Under this 
condition the device will reset to read mode. Subsequent 
writes will be ignored until the Vcc level is greater than VLKO. It 
is the users responsibility to ensure that the control pins are 
logically correct to prevent unintentional writes when Vcc is 
above 3.2V. 


WRITE PULSE GLITCH PROTECTION 


Noise pulses of less than 5nS (typical) on OE, CS or WE will not 
initiate a write cycle. 


LOGICAL INHIBIT 


Writing is inhibited by holding any_one of OE = Vit, CS = VIH or 
WE = VIH. To initiate a write cycle CS and WE must be a 
logical zero while OE is a logical one. 


POWER-UP WRITE INHIBIT 
Power-up of the device with WE = CS = VIL and OE = ViH will 


not accept commands on the rising edge of WE. The internal 
state machine is automatically reset to the read mode on 
power-up. 


D7 — DATA POLLING 


The WF128K32-XXX5 features Data Polling as a method to 
indicate to the host system that the algorithms are in progress 
or completed. 


During the programming algorithm, an attempt to read the 
device will produce complement data of the data last written to 
D7. Upon completion of the programming algorithm an attempt 
to read the device will produce the true data last written to D7. 
Data Polling is valid after the rising edge of the fourth WE — 
pulse in the four write pulse sequence. | 


WF128K32-XXX5 


During the erase algorithm, D7 will be “0” until the erase 
operation is completed. Upon completion data at D7 is “1”. For 
chip erase, the Data Polling is valid after the rising edge of the 
sixth WE pulse in the six write pulse sequence. For sector 
erase, the Data Polling is Valid after the last rising edge of the 
sector erase WE pulse. 


The Data Polling feature is only active during the programming 
algorithm, erase algorithm, or sector erase time-out. 


See Figures 8 and 12 for the Data Polling specifications. 


Dé — TOGGLE BIT 


The WF128K32-XXX5 includes a “Toggle Bit” as a method to 
indicate to the host system that algorithms are in progress or 
completed. 


During a program or erase algorithm cycle, successive attempts 
to read data from the device will result in Dé toggling between 
one and zero. Once the program or erase algorithm cycle is 
completed, Dé will stop toggling and valid data will be read on 
successive attempts. During programming, the Toggle Bit is 
valid after the rising edge of the fourth WE pulse in the four 
write pulse sequence. For chip erase the Toggle Bit is valid 
after the rising edge of the sixth WE pulse in the six write 
pulse sequence. For Sector erase, the Toggle Bit is valid after 
the last rising edge of the sector erase WE pulse. The Toggle 
Bit is active during the sector time out. 


See Figures 3 and 7 for the Toggle Bit specifications. 


D5 — EXCEEDED TIMING LIMITS 


D5 will indicate if the program or erase time has exceeded the 
specified limits. Under these conditions Ds will produce a “1”. 
The program or erase cycle was not successfully completed. 
Data Polling is the only operation function of the device under 
this condition. The CS circuit will partially power down the__ 
device under these conditions (to approximately 8mA). The OE 
and WE pins will control the output disable functions as shown 


in Table 1. To reset the device, write the reset command 
sequence to the device. This allows the system to continue to 
use the other active sectors in the device. 


D4 — HARDWARE SEQUENCE FLAG 


lf the device has exceeded the specified erase or program time 
and Ds is “1”, then D4 will indicate which step in the algorithm 
the device exceeded the limits. A “0” in D4 indicates in 
programming, a “1” indicates an erase. (See Table 4) 
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WRITE OPERATION STATUS 
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TABLE 4 - HARDWARE SEQUENCE FLAGS 


In Progress 


Exceeded 


Time Limits | Erasing in Auto-Erase 


D3 — SECTOR ERASE TIMER 


After the completion of the initial sector erase command 
sequence the sector erase time-out _will begin. D3 will remain 
low until the time-out is complete. Data Polling and Toggle Bit 
are valid after the initial sector erase command sequence. 


If Data Polling or the Toggle Bit indicates the device has been 
written with a valid erase command, D3 may be used to 
determine If the sector erase timer window is still open. If D3 
is high ("1") the internally controlled erase cycle has begun; 


FIG. 3 

AC WAVEFORMS FOR 
TOGGLE BIT DURING 
EMBEDDED ALGORITHM 
OPERATIONS 


FIG. 4 
AC TEST CIRCUIT 


Current Source 


Vz = 1.5V 


(Bipolar Supply) 


Current Source 
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Reserved for 
future use 


Reserved for 
future use 


attempts to write subsequent commands to the device will be 
ignored until the erase operation is completed as indicated by 
Data Polling or Toggle Bit. If D3 is low ("0"), the device will 
accept additional sector erase commands. To ensure the 
command has been accepted, the software should check the 
status of D3 prior to and following each subsequent sector 
erase command. If D3 were high on the second status check, 
the command may not have been accepted. 


AC TEST CONDITIONS 


[Parameter =| Typ | Unit | 
Input Pulse Levels Vi = 0; Vie = 3.0 


Input Rise and Fall rae 
Input and Output Reference Level] 15 | V | 


Output Timing Reference Level 


NOTES: 

Vz is programmable from -2V to +7V. 

lo. & loH programmable from 0 to 16mA. 

Tester Impedance Zo=75Q. 

Vz Is typically the midpoint of Vou and Vol. 

lo. & loH are adjusted to simulate a typical resistive load circuit. 
ATE tester includes jig capacitance. 
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FIG. 5 
PROGRAMMING 
ALGORITHM 


Write Program Command Sequence 
(see below) 
Data Poll Device 


Yes 
Increment 
ast aie 
Y 


es 
Programming Completed 


Program Command Sequence (Address/Command): 


5555H/AAH 
2AAAH/55H 


5555H/AOH 
Program Address/Program Data 


ee L  — —— 
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FIG. 6 
ERASE ALGORITHM 


Write Erase Command Sequence 
(see below) 


Data Poll or Toggle Bit 
Successfully Completed 


Erasure Completed 


Chip Erase Command Sequence Individual Sector/Multiple Sector 
(Address/Command): Erase Command Sequence 
(Address/Command): 


5555H/AAH 


Additional sector 
erase commands 
are optional 


2AAAH/55H 


5555H/80H 


5555H/AAH 


2AAAH/55H 


Sector Address/30H 


Sector Address/30H 


Sector Address/30H 
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FIG. 7 
TOGGLE BIT ALGORITHM 


FIG. 8 
DATA POLLING ALGORITHM 


Start Start 


Read Byte VA = Byte address fo programming 


(DQ0-DQ7) = Any of the sector addresses within the 
Addr = VA sector being erased during sector erase 


operation XXXXH during chip erase 


Read Byte VA = Byte address fo programming 

(DQ0-DQ7) = Any of the sector addresses within the 

Addr = VA sector being erased during sector erase 
operation XXXXH during chip erase 


No DQ7 = Yes 


Toggle? 


No 


Yes 
Read Byte 
(DQ0-DQ7) 
Addr = VA 


Read Byte 
(DQ0-DQ7) 
Addr = VA 


DQ6 = No 
Toggle? 


DQ7 = Yes 
Data? 


" 


1. D7 is rechecked even if Ds= 1 because Dé may change simultaneously 
with Ds. 


1. Deis rechecked even if Ds= 1 because Dé may stop toggling at 
the same time as Ds changes to 1. 
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AC CHARACTERISTICS — WRITE/ERASE/PROGRAM OPERATIONS, WE CONTROLLED 


Parameter -70 -90 
Min Max Min Max 


Twieouetine i fe Tl] Tl] 
Fh 
Pte Eadie Puce wan ~~ tw | we | of | =] |] |» | | as 
Taare SeupTine Sid wmf ws po |) Po 
Poa supine i toe | sf ps | P| 
PaavoTineg ———* tox | me ff Po | | of] 0 | os 
Passessiowtine i tw | tm fw | | |] |] (ds 
Fonipssecthoating SSS ten | te fo | fe | po | pd as 


OE to Output Valid 
Chip Select to Output High Z (1) 


OE High to Output High Z (1) 


Output Hold from Address, CS or OE Change, 
whichever is first 


1. Guaranteed by design, not tested. 
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FIG. 9 
AC WAVEFORMS FOR READ OPERATIONS 
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FIG. 10 _ 
WRITE/ERASE/PROGRAM OPERATION, WE CONTROLLED 


{DF 
tOH 


=< — tRC ——> 
—>]| tcE |< 


Data Polling 


PD 


NOTES: 
1. PA is the address of the memory location es i a 
to be programmed. 
2. PD is the data to be programmed at byte address. \2 jw E w > 
3. D7 Is the output of the complement of the O O = s ros) 
Te) 


data written to the device. 

. Dout is the output of the data written to 
the device. 

. Figure indicates last two bus cycles of four bus 
cycle sequence. 


> 
Addresses 


o1 
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FIG. 11 
AC WAVEFORMS CHIP/SECTOR ERASE OPERATIONS 
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1. SA is the sector address 
for Sector Erase. 
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FIG. 12 
AC WAVEFORMS FOR DATA POLLING DURING 
EMBEDDED ALGORITHM OPERATIONS 
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FIG. 13 
WRITE/ERASE/PROGRAM OPERATION, CS CONTROLLED 
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NOTES: 

1. PA represents the address of the memory location to be programmed. 
2. PD represents the data to be programmed at byte address. 

3. D7 is the output of the complement of the data written to the device. 
4. Doutis the output of the data written to the device. 

5. Figure indicates the last two bus cycles of a four bus cycle sequence. 
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AC CHARACTERISTICS — WRITE/ERASE/PROGRAM OPERATIONS, CS CONTROLLED 


Parameter 
Min 


tWH 


Duration of Programming Operation Ftwawe | | 14 


pf oo | 
pf ot eT os 


ee eee 


Duration of Erase Operation Ftwiwe2 | 


Chip Programming Time 


AC TEST CIRCUIT 


Current Source 


D.U.T. Vz = 1.5V 
Coy = 50 pf (Bipolar Supply) 


v 


Current Source 


ee eee 
| | 8 0 | 


AC TEST CONDITIONS 


Parameter =| _—[ Unt 


NOTES: 

Vz is programmable from -2V to +7V. 

lo. & loH programmable from 0 to 16mA. 

Tester Impedance Zo =75Q. 

Vz is typically the midpoint of Vou and VoL. 

lo. & loH are adjusted to simulate a typical resistive load circuit. 
ATE tester includes jig capacitance. 


SL 
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FIG. 15 
SECTOR PROTECTION ALGORITHM 


Set Up Sector Addr 
(A16, A15, A14) 


PLSCNT = 1 


Power Down OE 
_ WE=VIH 
Cs = O06 = VIL 

AQ should remain Vip 


Read from Sector 
Addr = SA, AO = 0, Al = 1 
A6=0 


Protect 
Another 


No 
Remove Vip from AQ 
Write Reset Command 
Sector Protection 
Complete 


Device Failed 
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FIG. 16 
SECTOR UNPROTECT 
ALGORITHM 


Set Vcc = 5.0 V 
Protect All Sectors 
PLSCNT = 1 


Set Up Sector 
Unprotect Mode 
A12 = A7 = Vin, A6= VIL 


Set Vcc = 5.0 V 
__—-__Set 
OE =CS =A9 = VID 
Activate WE Pulse 


Time Out 10 ms 


Set OE = CS= VIL 
Remove Vip from AQ 


Set Vcc = 4.25 V 
Write Autoselect 
Command Sequence 
Set Up Sector Addr SAO 
Set A1 =1, A0=0 
Read Data 
from Device 
No Write Reset > PLSCNT 
Command = _ 
Device Failed 


Increment 
PLSCNT 


Increment 
Sector Addr 


Data = OOH 


Set Vcc = 5.0 V 
Write Reset 
Command 
Sector Unprotect 
Completed 
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NOTES: 

SAO = Sector Address for initial sector 
SA7 = Sector Address for last sector 
Please refer to Table 4 for details. 
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SECTOR PROTECTION 


The WF128K32-XXX5 features hardware sector protection 
which will disable both program and erase operations to an 
individual sector or any group of sectors. To activate this mode, 
the programming equipment must force ViD on control pin OE 
and address pin Ag. The sector addresses should be set using 
higher address lines A16, A15, and A14. The protection 
mechanism begins on the falling edge of the WE pulse and is 
terminated with the rising edge of the same. 


It is also possible to verify if a sector is protected during the 
sector protection operation. This is done by setting CS and OE 
at VIL and WE at VIH (Ag remains high at Vip). Reading the 
device at address location XXX2H, where the higher order 
addresses (A16, A15, and A14) define a particular sector, will 
produce 01H at data outputs Do-D7, for a protected sector. 


SECTOR UNPROTECT 


The device also features a sector unprotect mode, so that a 
protected sector may be unprotected to incorporate any 
changes in the code. All sectors should be protected prior to 
unprotecting any sector. 


To activate this mode, the programming equipment must force 
VID on control pins OE, CS and address pin Ag. The address 
pins Aé, A7, and A12 should be set to A7 = A12 = VIH, and 

As = ViL. The unprotection mechanism begins on the falling 
edge of the WE pulse and is terminated with the rising edge of 
the same. 


It is also possible to determine if a sector is unprotected in the 
system by writing the autoselect command. Performing a read 
operation at address location XXX2H, where the higher order 
addresses (A16, A15, and A14) define a particular sector 
address, will produce OOH at data outputs (Do-D7) for an 
unprotected sector. 
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FIG. 17 
PACKAGE DIMENSIONS 30.1mm ee 38mm (0.015") SQ. 
(16A06) 


25.4mm (1.0") 


3.55mm (0.140") + 


at! 127mm (0.005") (SR) 
6.22mm 1(0.245") 4 245") 
ws. 
3.93mm (0. nd 1.27mm (0.050") + .127mm (0.005") 


0.76mm (0.030") + 0.127mm (0.005") 


© cutest 
2.54mm ( a 45 dam ~~ 15.24mm (0.600") 1.27mm (0.050") TYP. DIA. 
<a— 0.46mm (0.018") TYP. DIA. 


25.4mm (1.0") 


PACKAGE DIMENSIONS 


Fl G 2 1 8 40mm (1.56") + 0.38mm (0.015") SQ P 5.1mm (0.205") MAX. 
(14A15) 7 


1.27mm (0.050") 0.38mm (0.015") | <4— 0.25mm (0.010") TYP 
REF. + 0.08mm (0.003) 
68 PLACES 
38mm (1.50") REF. 
4 PLACES 
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FIG. 19 
| PIN CONFIGURATION FOR WF128K32NA-XHX5 


Indicator for Alternate Pinouts 


TOP VIEW 


23 34 
Ovos Owe2 Ovois Oza) vecC) vos1C) 
Ovos OCS2 Ovor VO2C) CSsC) vos%C) 
Ovo1w Cand Ovors VO2ze() WEsC) VvO2C) 
Oars Ovo Ovo As© vO2O vo2O 
Oaw Cao Ooe Av.) ABC) AO) 
Oats Oa Onc NCC) MOQ mAQO 
Oate OCaAz Owe Asc) AsC) A2C) 
One Ovec (Ovo AoC) WEs() VO23C) 
Ovoo OCs: Ovos vor) C832) vO2C) 
Ovo:1 Onc Olos VO17C) GNDC) vo21C) 
Ovoz Ovos Ovos § vO%wO vOXO vox 


F1D6012 
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ORDERING INFORMATION 
W F 128K32 X - XXX X X 


L Vpp PROGRAMMING VOLTAGE 
Blank = 12V,5=5V 
DEVICE GRADE: 
M = Military Screened -55°C to +125°C 


| = Industrial -40°C to +85°C 
C = Commercial 0 to +70°C 


PACKAGE TYPE: 
H = Ceramic Hex in line package 


HS = Ceramic Hex In Line Package, 
no shoulders 


G4 = 40 mm Ceramic Quad Flat Pack 
ACCESS TIME in nS 
IMPROVEMENT MARK 

N = No Connect at pin 8, 21, 28 and 39 

Blank = GND AT 8, 21, 28 and 39 

A = EEPROM Address lines 
ORGANIZATION, 128K x 32 

User configurable as 256K x 16 or 512K x 8 
Flash PROM 
WHITE MICROELECTRONICS 


Device Type Package SMD Number 


128K x 32 Flash 66 pin HIP *B962 94716-01HXX 
128K x 32 Flash 66 pin HIP *5962 94716-03HXX 
128K x 32 Flash 66 pin HIP *5962 94716-04HXX 


*Pending 
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128Kx32 5V FLASH MODULE = previnary 


WF128K32-XXX5A 


FEATURES M@ Commercial, Industrial and Military Temperature Ranges 
M@ Access Times of 120 and 150nS M@ 5 Volt Programming. 5V +10% Supply. 


M@ Packaging 
© 66-pin, PGA Type 1.185 inch square HIP, Hermetic 


M@ Low Power CMOS, 1.5mA Standby 
MM Hardware and Software Write Protection 


Ceramic Package @ TL Compatible Inputs and CMOS Outputs 
¢68 lead, 40mm, Hermetic COFP M@ Built in Decoupling Caps and Multiple Ground Pins for Low 
M@ Sector Architecture Noise Operation 
e Single Cycle Reprogram (Erase and Program) gz Page Program Operation and Internal Program Control Time. 
e 1024 Sectors (128 bytes/sector) @ Weight 
e Internal Address and Data Latches for 128 bytes a ae OG ae 


HM 10,000 Erase/Program Cycles per Sector Typical 


* This data sheet describes a product not fully characterized 


M Organized as 128Kx32 and is subject to change without notice. 


FIG. 1 PIN CONFIGURATION FOR WF128K32N-XHX5A 
TOP VIEW 


1 12 23 34 45 56 
Ovos OQwee OvVors O24) VecC) vOs1C) 
Ovos Ose Ovors VO2C) CS4C) vOs0C) 
Ovoiw OGnd Ovors O26.) WEs(_.) VO2() 
Oa Ovon Ovore Ar W020) vo2Q 
Oars Oato Ooe Ai2C) v1@) AO 
Oan Oras Onc NCC) AsC) A2C) 

Oats Owes Ais) AsC) = ABC.) 

Ovee Ovor As(_.) WE3(_) W023) 
Ovoo OCs: COl/0s Voie) CS3C) vO2C) 
Ovo: Onc Olos V017C) GNDO©) WVOa1C) 
Ovoz ©Ovos OVWoa vo18C©) VOI) vO20C) 


BLOCK DIAGRAM 


4 15 4 23 


FIG. 2 PIN CONFIGURATION FOR WF128K32-XG4X5A 
ial — 


BLOCK DIAGRAM 


ges ; 1/O8-15 1/0 16-23 
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PIN DESCRIPTION 


Data Inputs/Outputs 
Address Inputs 
Write Enable 
Chip Selects 
Output Enable 
Power Supply 
Ground 


Not Connected 


ean F1D4010 


PIN DESCRIPTION 


Data Inputs/Outputs 
Address Inputs 
Write Enable 
Chip Selects 
Output Enable 


Power Supply 


Ground 


Not Connected 


4 31 
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ABSOLUTE MAXIMUM RATINGS 


-55 to +125 


NOTICE: Stresses above those listed under "Absolute Maximum Ratings’ may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions above those 
indicated in the operational sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods may affect 
device reliability. 


RECOMMENDED OPERATING CONDITIONS 


WF128K32-XXX5A 


OPERATING MODES 


CAPACITANCE 
(TA = 25°C) 


1/00 - 1/031 


Capacitance 
This parameter is guaranteed by design but not tested. 


DC CHARACTERISTICS 
(Vcc = 5V, TA = -55°C to +125°C) 


AC TEST CIRCUIT 


Current Source 


Vz =1.5 


Operating Supply Current x 32 Mode CS = Vit, f = 5MHz 
Output Low Voltage lo. = 2.1mA, Vcc = 4.5V 


Output High Voltage, CMOS loH = -100pA, Vcc = 4.5V p42 | | ae | 


V 


ee ee 
i a 


(Bipolar Supply) 


Current Source 
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Vz is programmable from -2V to +7V. 

lo. & loH programmable from 0 to 16mA. 

Tester Impedance Zo = 75 Q. 

Vz is typically the midpoint of Vou and VoL. 

lo. & loH are adjusted to simulate a typical resistive load circuit. 
ATE tester includes jig capacitance. 
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PROGRAM CYCLE CHARACTERISTICS 


Write Cycle Time 
Address Set-up Time 


Address Hold Time tAH ns 
Data Set-up Time ns 


Data Hold Time 
Write Pulse Width 


4-41 White Microelectronics ¢ Phoenix, AZ ¢ (602) 437-1520 


SJINGOW HSV14 Ee 


STINGOW HSV14 fal 


w WHITE MICROELECTRONICS 


FIG. 4 
PROGRAM CYCLE WAVEFORMS 


OE 


SECTOR 
NOTES: ADDRESS 
. A7 through Ais must specify the sector 
address during each high to low 
transition of WEorCS. 
. OE must be high when WE and CS 
are both low. 
. All bytes that are not loaded within the 
sector being programmed will be 
erased to FF. 


FIG. 5 
AC BYTE LOAD WAVEFORMS —- WE CONTROLLED 


ADDRESS 


Data in 
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Ww WHITE MICROELECTRONICS WF128K32-XXX5A 


FIG. 6 
AC BYTE LOAD WAVEFORMS - CS CONTROLLED 


OE 


ADDRESS 


Data in 


FIG. 7 
AC WAVEFORMS FOR READ OPERATIONS 


OE 


Ee. °° amd 


tbe 
aa | rey 


HIGH Z OUTPUT >> 
OUTPUT \ VALID 7 YP 
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AC READ CHARACTERISTICS — READ-ONLY OPERATIONS 


TaddressaccessTime SSSCS~<“~*~‘“~*~*~‘“‘~*~*~*~*SCéSC«dSC‘iztCSMO | 8 
Chip Select Access Time | tee =f] t20 [| 150 | ns 
Chip Select or OE to Output High Z ee ns 

Output Hold from OE, Chip Select or Address, whichever occurred first ce ee es nd nS 


NOTES: 

1. CS may be delayed up to tacc - tce after the address transition without impact on tacc. 

2. OE delayed up to tce - toe after the falling edge of CS without impact on tce or by tacc - toe after an 
address change without impact on tacc. 

3. tor is specified from OE or CS whichever occurs first (CL = 5pF). 

4. Guaranteed by design but not tested. 


BYTE LOAD CHARACTERISTICS 


Chip Select Set-up Time 


Data, OE Hold Time 
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FIG. 8 
ENABLE ALGORITHM “) 


FIG. 9 
DISABLE ALGORITHM © 


LOAD DATA AA 
TO 
ADDRESS 5555 


LOAD DATA 55 
TO 


ADDRESS 2AAA 
LOAD DATA AA SS 


TO 


ADDRESS 5555 LOAD DATA AA 


TO 
ADDRESS 5555 
LOAD DATA 55 

TO 


ADDRESS 2AAA LOAD DATA AA 


TO 
ADDRESS 5555 
LOAD DATA AO 

TO 


ADDRESS 5555 WRITES ENABLED® LOAD DATA 55 


TO 
ADDRESS 2AAA 


LOAD DATA 
TO ENTER DATA 
SECTOR (128 BYTES) PROTECT STATE 


LOAD DATA AO 
TO EXIT DATA 
ADDRESS 5555 PROTECT STATE”) 


LOAD DATA 
TO 
SECTOR (128 BYTES) 


NOTES FOR SOFTWARE PROGRAM CODE: 

. Data Format: Do- D7 (Hex); 
Address Format: A14 - Ao (Hex). 

. Data Protect state will be activated at 
end of program cycle. 

. Data Protect state will be deactivated 
at end of program period. 

. 128 bytes of data MUST BE loaded. 


4-45 White Microelectronics * Phoenix, AZ ¢ (602) 437-1520 


SJINGOW HSV14 ES 


SJINGOIW HSV14 foal 


W WHITE MICROELECTRONICS WF128K32-XXX5A 


FIG. 10 
SOFTWARE PROTECTED 
PROGRAM CYCLE WAVEFORM 


NOTES: 

1. A7 through Ais must specify the 
sector address during each high to 
low transition of WE (or CS) after 
the software code has 
been entered. 

. OE must be high when WE and CS 
are both low. 

. All bytes that are not loaded within 
the sector being programmed will 
be erased to FF. 


FIG. 11 
DATA POLLING WAVEFORMS 


White Microelectronics ¢ Phoenix, AZ ¢ (602) 437-1520 


ie 
BYTE 
ADDRESS 


SECTOR 
ADDRESS 


foE HIGH Z 
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FIG. 12 
TOGGLE BIT WAVEFORMS 


NOTES: _ ee 
1. Toggling either OE or CS or both OE and CS will operate toggle bit. 
2. Beginning and ending state of De will vary. 
3. Any address location may be used but the address should not vary. 


WF128K32-XXX5A 
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TOGGLE BIT CHARACTERISTICS” 


Parameter 


Data Hold Time 
OE Hold Time 


OE to Output Valid 
OE High Pulse 
Write Recovery Time 
1. These parameters are characterized and not 100% tested. 


DATA POLLING CHARACTERISTICS” 


Parameter -150 
Min Max 


OT 
ST 
roe oupuvais———SSSCSC~‘“~*~*~‘~dSSe SPSS CdCl 
[wits RecoveyTine —SSSSCSCS~ te dP PC 


1. These parameters are characterized and not 100% tested. 
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FIG. 13 
PACKAGE DIMENSIONS 
(16A06) 


30.1mm (1.185") + .38mm as 
25.4mm (1.0") 


3.55mm (0.140") + 


127mm (0.005") (SR 
6.22mm (0.245) 4 yat' 27mm (0.005") (SR) 
MAX. 
a ak 1.27mm (0.050") + .127mm (0.005") 


0.76mm (0.030") + 0.127mm (0.005") 


2.54mm (0. oy ; Sentra § ~~ 45.24mm (0.600) 1.27mm (0.050') TYP. DIA. 
+4 0.46mm (0.018") TYP. DIA. 


| 25.4mm (1.0°) 


PACKAGE DIMENSIONS 


Fi G .14 40mm (1.56") + 0.38mm (0.015") SQ - 5.1mm (0.205") MAX. 
(14A15) | 


hl 
“in 


1.27mm (0.050") 0.38mm (0.015") = <— 0.25mm (0.010") TYP 
REF. + 0.08mm (0.003) 
68 PLACES 


38mm (1.50") REF. 
4 PLACES 
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FIG. 15 
PIN CONFIGURATION FOR WF128K32NA-XHX5A 


Indicator for Alternate Pinouts 


TOP VIEW 


23 34 

Ovos OQwez Ouvois VO2aC.) vec) vos1C) 
Ovos Ocse Ovors O25) CS4C) vOsC) 
Ovo Oand OCvors O26.) WE4C) W029) 
Oars Ovo Ovore As W020 vO2O 
Oawu Oat Oode A7.) ABC) AO) 
Oats Oan Onc ncc) MO AC 
Oats Care Owe As() AsC) A2C) 
One ©Ovec Ov07 AoC) WEs(_) W023) 
Ooo OCS: COs VO1e(.) CS3C) VO2z2C) 
Ovo: Onc (©O/0s VO17(_.) GNDC) W020) 
Ovoe Ovos OVWvoa vo18C) vox) vO20C) 


ORDERING INFORMATION 
W F 128K32 X-XXXXX_ A 


L Vepp PROGRAMMING VOLTAGE 
Blank=12V,5=5V 


DEVICE GRADE: 


M = Military Screened -55°C to +125°C 
| = Industrial -40°C to +85°C 
C = Commercial 0°C to +70°C 


PACKAGE TYPE: 
H = Ceramic Hex in line package 


HS = Ceramic Hex in line package, 
no shoulders 

G4 = 40 mm Ceramic Quad Flat Pack 
ACCESS TIME in nS 
IMPROVEMENT MARK 

N = No Connect at pin 8, 21, 28 and 39 

Blank = GND AT 8, 21, 28 and 39 

A = EEPROM Address lines 
ORGANIZATION, 128K x 32 

User configurable as 256K x 16 or 512K x 8 
Flash PROM 
WHITE MICROELECTRONICS 
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128Kx32 FLASH MODULE aovanceo - 


FEATURES 
M@ Access Times of 90nS to 150nS 
M@ Packaging 
e 68-lead, Hermetic COFJ, 25.15 mm (.990 inch) square 
M@ Organized as 128Kx32 
M@ Commercial, Industrial and Military Temperature Ranges 
M@ TTL Compatible Inputs and CMOS Outputs 
HM Low Power CMOS Fully Static Design 
M@ 5 Volt Power Supply 


M@ Built in Decoupling Caps and Multiple Ground Pins for Low 
Noise Operation 


* This data sheet describes a product under development 
and Is subject to change or cancellation without notice. 


FIG. 1 PIN CONFIGURATION FOR WF128K32-XCJUX5 
TOP VIEW 


nN Zin|wW 206 
216 6ldls e@z22z8 


58{] 1/018 


57] O19 BLOCK DIAGRAM 


56{] 1/020 
55{] 1/021 


53[] 1/023 
51{] O24 
481] 1/027 
VO12 [23 47{] O28 
013 [| 24 46{] 1/029 
014 [] 25 451] 1/030 
015 [] 26 441] 1/031 
27 43 


o000000 
Bee e23% “ 1/016-23 
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PIN DESCRIPTION 


Data Inputs/Outputs 
Address Inputs 
Write Enable 
Chip Selects 
Output Enable 


Power Supply 


Ground 


Not Connected 
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FIG. 2 
PACKAGE DIMENSIONS 


<+—____— 990" (25.15 mm) TYP 


$e (20.7 mm) MAX———+ 


ORDERING INFORMATION 


STINGOW HSV14 eal 
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DEVICE GRADE: 


M = Military Screened  -55°C to 125°C 
| = Industrial -40°C to +85°C 
C = Commercial 0 to +70°C 


PACKAGE TYPE: 
CJ = 68 Lead CQFJ 


ACCESS TIME in nS 


ORGANIZATION, 128K x 32 
User configurable as 256K x 16 or 512K x 8 


Flash PROM 
WHITE MICROELECTRONICS 
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.— .200" (5 mm) TYP 


od 


.930" (24 mm) TYP 


0.50" 
(.127 mm) TYP 
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512Kx32 5V FLASH MODULE © previnary« 


FEATURES M@ 5 Volt Programming. 5V +10% Supply. 

M@ Access Times of 90, 120 and 150nS @ Low Power CMOS, 6.5mA Standby 

@ Packaging lM Embedded Erase and Program Algorithms 
¢ 66-pin, PGA Type, 1.185 inch square HIP, Hermetic M@ TTL Compatible Inputs and CMOS Outputs 


Ceramic Package 
e 68 lead, 40mm, Hermetic COFP 


M@ 10,000 Erase/Program Cycles 


M@ Built in Decoupling Caps for Low Noise Operation 
Mi Page Program Operation and Internal Program Control Time 


, @ Weight 
ee WF512K32-XHX5 -13 grams typical 
e 8 equal size sectors of 64K bytes each WF512K32-XG4X5 - 20 grams typical 


e Any combination of sectors can be concurrently 
erased. Also supports full chip erase 


WM Organized as 512Kx32 
M@ Commercial, Industrial and Military Temperature Ranges 


* This data sheet describes a product under development, not fully 
characterized and is subject to change without notice. 


FIG. 1 PIN CONFIGURATION FOR WF512K32N-XHX5 
WOOP VIEW 


4556 | PIN DESCRIPTION 


Data Inputs/Outputs 


1 


Ovos OCQwe: O)i/0is O24) VecC) VOC) 

Ovos OCs: Oloru V2) CSsC) VOC) 

Ovow OGNndD Oo: Oz () WEs) VOC) 

Oaw Ovon Orvor A7C) WO2C) vO2C) 

Oaw Oawo Ode OO mae) 

Oan Ors Oar NCC) AC) AO) OE 

Oro OAs (OWE: Ais) AsC) AsC) 

OAe Ovec CO)i/0r As) WE3s(_) /Oz() 

Ovoo OCS: COs VOC) CSsC) Woz) 

Ovo: Onc COlos VO17) GNDC) VOaC) | t ‘ ‘ 
Ovo: Owos VOC) VOC vonC) 


/O 
O j 1/O0-7 1/O8-15 1/016-23 1/024-31 


BLOCK DIAGRAM 


F3D6001 


FIG.2 PIN CONFIGURATIN FOR WF512K32-XG4X5 


TOP VIEW PIN DESCRIPTION 


Data Inputs/Outputs 


AZ? ¢ 1/O8-15 1/016-23 1/024-31 


{3} Ww 
SEE EEE zZIBIOIBLLE 
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UA 


ABSOLUTE MAXIMUM RATINGS 


[Parameter |_| it | 
ContRetnton | yeas i 
Endura (wrlfese eyoes) | 10.00 ges in. |__ 


NOTES: 

1. Stresses above the absolute maximum rating may cause permanent damage 
to the device. Extended operation at the maximum levels may degrade 
performance and affect reliability. 

2. Minimum DC voltage on input or |/0 pins is -0.5V. During voltage transitions, 
inputs may overshoot Vss to -2.0 V for periods of up to 20nS. Maximum DC 
voltage on output and I/O pins is Vcc + 0.5V. During voltage transitions, 
outputs may overshoot to Vcc + 2.0 V for periods of up-to 20nS. 

. Minimum DC input voltage on Ag pin is -0.5V. During voltage transitions, Ag 
may overshoot Vss to -2V for periods of up to 20nS. Maximum Dc input 
voltage on Ag is +13.5V which may overshoot to 14.0 V for periods 
up to 20nS. 


(op) 


w 


WHITE MICROELECTRONICS 


WF512K32-XXX5 


CAPACITANCE 
(TA=29°U) 


[Parameter | Symbol|__ Condition 

Cao_| Viv=OV,f=1.0MHz| 80 | pF_ 

Vin = OV, f= 1.0MHz 

Cwe | Vin- OV, f=1.0MHz pF 
30 


WHIP Package 
Chip Select Capacitance Vin = OV, f = 1.0MHz 
1/00 - 1/031 Capacitance Vin = OV, f = 1.0MHz 


This parameter is guaranteed by design but not tested. 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage 
Input High Voltage 


Input Low Voltage 


DC CHARACTERISTICS - CMOS COMPATIBLE 
(Vcc = 5V, Vss = OV, TA = -55°C to +125°C) 


Vcc = 5.5, Vin = GND to Vcc 


Icc1 


Vcc Active Current for Program CS = Vit, OE = Vin 


or Erase (2) 


Icc2 


Icc4 


NOTES: 


CS = Vit, OE = Vin, f = 5mHz 


Voc = 5.5, CS = Vin, f = 5mHz 
Vec = 5.5, CS = ViH 


1. The Icc current listed includes both the DC operating current and the frequency dependent component (@ 5 MHz). The frequency component typically 


is less than 2 mA/Mkz, with OE at Vin. 
2. \cc active while Embedded Algorithm (program or erase) is in progress. 
3. DC test conditions: Vit = 0.3V, Vin = Vcc - 0.3V 
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PRINCIPLES OF OPERATION 


The following Principles of Operation of the WS512K32 MCM is 
applicable to each of the four memory chips inside the MCM. 
Chip 1 is distinguished by CS1 and |/0o-7, Chip 2 by CS2 and 
/08-15, Chip 3 by CS3 and |/018-23, and Chip 4 by CS4 

and |/024-31. 


Programming of the WF512K32-XXX5 is accomplished by 
executing the program command sequence. The program 
algorithm, which is an internal algorithm, automatically times 
the program pulse widths and verifies proper cell status. 
Sectors can be programed and verified in less than one second. 
Erase is accomplished by executing the erase command 
sequence. The erase algorithm, which is internal, automatically 
preprograms the array if it is not already programed before 
executing the erase operation. During erase, the device 
automatically times the erase pulse widths and verifies proper 
cell status. The entire memory is typically erased and verified 
in 1.5 seconds (if pre-programmed). This device also features a 
sector erase architecture. The sector mode allows for 64K byte 
blocks of memory to be erased and reprogrammed without 
affecting ofher blocks. 


BUS OPERATIONS 


READ 


The WF512K32-XXX5 has two control functions, both of which 
must be logically active, to obtain data at the outputs. Chip- 
select (CS) is the power control and should be used for device 
selection. Output-Enable (OE) is the output control and should 
be used to gate data to the output pins of the chip selected. 
Figure 9 illustrates read timing waveforms. 


OUTPUT DISABLE 


With Output-Enable at a logic-high level (VIH), output from the 
device is disabled. Output pins are placed in a high 
impedance state. 


TABLE 1 - BUS OPERATIONS 


5 | fe |e fe 20} vo 
pL | H | Ao |: | As | As | DoUT | 
Standby Hed Farad eas 
Output Disable 
I pL [HL [Ao [ar | Ae] Ao] Div 


Operation 


Enable Sector 
Protect 


Verify Sector 
Protect 
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STANDBY MODE 


The WF512K32-XXX5 standby mode consumes less than 6.5mA. 
In the standby mode the outputs are in a high impedance state, 
independent of the OE input. 


If the device is deselected during erasure or programming, the 
device will draw active current until the operation is completed. 


WRITE 


Device erasure and programming are accomplished via the 
command register. The contents of the register serve as input 
to the internal state machine. The state machine outputs 
dictate the function of the device. 


The command register itself does not occupy an addressable 
memory location. The register is a latch used to store the 
command, along with address and data information needed to 
execute the command. The command register is written by __ 
bringing WE to a logic-low level (Vit), while CS is low and OE is 
at ViH. Addresses are latched on the falling edge of WE or CS, 
whichever happens later. Data is latched on the rising edge of 
the WE or CS whichever occurs first. Standard microprocessor 
write timings are used. Refer to AC Program characteristics, 
Figures 10, and 15 


COMMAND DEFINITIONS 


Device operations are selected by writing specific address and 
data sequences into the command register. Table 3 defines 
these register command sequences. 


READ/RESET COMMAND 


The read or reset operation is initiated by writing the read/ 
reset command sequence into the command register. Micropro- 
cessor read cycles retrieve array data from the memory. The 
device remains enabled for reads until the command register 
contents are altered. 


TABLE 2 - SECTOR ADDRESSES TABLE 
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TABLE 3 - COMMAND DEFINITIONS 


Req'd 


— 


Read/Reset 
Read/Reset 
Autoselect 


Byte Program 


Chip Erase 


on 
Oo 
Oo 
Oo 
E 
> 
> 
a 


Sector Erase 
Sector Erase Suspend 
Sector Erase Resume 


NOTES: 


Bus Fourth Bus 
Command Write First Bus Second Bus Third Bus Read/Write Fifth Bus Sixth Bus 
Sequence |Cycles| Write Cycle Write Cycle Write Cycle Cycle Write Cycle | Write Cycle 


Data | Addr | Data | 

rn{ =| | | | | | 
4 AA roH| ra_| RO | | 
4 2AaAH | 55H | 5 ae ae 


Erase can be suspended during sector erase with Addr (don’t care), Data (BOH) 


Erase can be resumed after suspend with Addr (don’t care), Data (30H) 


1. Address bit Ais, Ate, A17, and A1s = X = Don’t Care. Write Sequences may be initiated with Ais in either state. 
2. Address bit A1s, Ate, A17, and Ais = X = Don't Care for all address commands except for Program Address (PA) and Sector Address (SA). 


3. RA = Address of the memory location to be read. 


PA = Address of the memory location to be programmed. Addresses are latched on the falling edge of the WE pulse. 
SA = Address of the sector to be erased. The combination of Ais, A17, Ais will uniquely select any sector. 


4. RD = Data read from location RA during read operation. 


PD = Data to be programmed at location PA. Data is latched on the rising edge of WE. 


The device will automatically power-up in the read/reset state. 
In this case, a command sequence is not required to read data. 
Standard microprocessor read cycles will retrieve array data. 
This default value ensures that no spurious alteration of the 
memory content occurs during the power transition. Refer to 
the AC Read Characteristics and Figure 9 for the specific timing 
parameters. 


BYTE PROGRAMING 


The device is programmed on a byte-byte basis. Programming is 
a four bus cycle operation. There are two “unlock” write cycles. 
These are followed by the program set-up command and data 
write cycles. Addresses are latched on the falling edge of CS or 
WE, whichever occurs later, while the data is latched on the 
rising edge of CS or WE whichever occurs first. The rising edge 
of CS or WE begins programming. Upon executing the program 
algorithm command sequence the system is not required to 
provide further controls or timings. The device will automati- 
cally provide adequate internally generated program pulses and 
verify the programmed cell status. The automatic programming 
operation is completed when the data on D7 is equivalent to 
data written to this bit at which time the device returns to the 
read mode and addresses are no longer latched. The device 
requires a valid address be supplied by th System at this time. 
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Data Polling must be performed at the memory location which 
is being programmed. 


Programming is allowed in any address sequence and across 
sector boundaries. 


See figures 10, 15 and Figure 5 illustrates the programming 
algorithm. 


CHIP ERASE 


Chip erase is a six bus cycle operation. There are two “unlock” 
write cycles. These are followed by writing the “set-up” 
command. Two more “unlock” write cycles are then followed by 
the chip erase command. 


Chip erase does not require the user to program the device 
prior to erase. Upon executing the erase algorithm sequence 
the device automatically will program and verify the entire 
memory for an all zero data pattern prior to electrical erase. 
The system is not required to provide any controls or timings 
during these operations. 


The automatic erase begins on the rising edge of the last WE 
pulse in the command sequence and terminates when the data 
in D7 is "1" (see Write Operation Status section) at which time 
the device returns to read the mode. See figures 6 and 11. 
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SECTOR ERASE 


sector erase is a six bus cycle operation. There are two 
“unlock” write cycles. These are followed by writing the “set- 
up” command. Two more “unlock” write cycles are then 
followed by the sector erase command. The sector address (any 
address location within the desired sector) is latched on the 
falling edge of WE, while the command (data) is latched on the 
rising edge of WE. A time-out of 100us from the rising edge of 
the last sector erase command will initiate the sector erase 
command(s). 


Multiple sectors may be erased concurrently by writing the six 
bus cycle operations as described above. This sequence is 
followed with writes of the sector erase command to address 
in other sectors desired to be concurrently erased. A time-out 
of 100us from the rising edge of the WE pulse for the last 
sector erase command will initiate the sector erase. If another 
sector erase command is written within the 100us time-out 
window the timer is reset. Any command other than sector 
erase within the time-out window will reset the device to the 
read mode, ignoring the previous command string. Loading the 
sector erase buffer may be done in any sequence and with any 
number of sectors (0 to 7). 


Sector erase does not require the user to program the device 
prior to erase. The device automatically programs all memory 
locations in the sector(s) to be erased prior to electrical erase. 
When erasing a sector or sectors the remaining unselected 
sectors are not affected. The system is not required to provide 
any controls or timings during these operations. 


DATA PROTECTION 


The WF512K32-XXX5 is designed to offer protection against 
accidental erasure or programming caused by spurious system 
level singles that may exist during power transitions. During 
power up the device automatically resets the internal state 
machine in the read mode. Also, with its control register 
architecture, alteration of the memory content only occurs after 
successful completion of specific multi-bus cycle command 
sequences. 


The device also incorporates several features to prevent 
inadvertent write cycles resulting from Vcc power-up and 
power-down transitions or system noise. 


LOW Vcc WRITE INHIBIT 


To avoid initiation of a write cycle during Vcc power-up and 
power-down, a write cycle is locked out for Vcc less than 3.2V 
(typically 3.7V). If Vcc < VLKO, the command register is disabled 
and all internal program/erase circuits are disabled. Under this 
condition the device will reset to read mode. Subsequent 
writes will be ignored until the Vcc level is greater than VLKO. It 
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is the users responsibility to ensure that the control pins are 
logically correct to prevent unintentional writes when Vcc is 
above 3.2V. 


WRITE PULSE GLITCH PROTECTION 


Noise pulses of less than 5nS (typical) on OE, CS or WE will not 
initiate a write cycle. 


LOGICAL INHIBIT 


Writing is inhibited by holding any one of OE = Vit, CS = ViH or 
WE = ViH. To Initiate a write cycle CS and WE must be logical 
zero while OE is a logical one. 


POWER-UP WRITE INHIBIT 


Power-up of the device with WE = CS = Vi and OE = Vik will 
not accept commands on the rising edge of WE. The internal 
state machine is automatically reset to the read mode on 
power-up. 


WRITE OPERATION STATUS 


D7 
DATA POLLING 


The WF512K32-XXX5 features Data Polling as a method to 
indicate to the host that the internal algorithms are in progress 
or completed. During the program algorithm, an attempt to read 
the device will produce compliment data of the data last 
written to D7. During the erase algorithm, an attempt to read 
the device will produce a “0” at the D7 output. Upon comple- 
tion of the erase algorithm an attempt to read the device will 
produce a “1° at the D7 output. 


For chip erase, the Data Polling is valid after the rising edge of 
the sixth WE pulse in the six write pule sequence. For sector 
erase, the Data Polling is valid after the last rising edge of the 
sector erase WE pulse. Data polling must be performed at a 
sector address within any of the sectors being erased and not a 
protected sector. Otherwise, the status may not be valid. Once 
the algorithm operation is close to being completed, data pins 
(D7) change asynchronously wile the ouput enable (QE) is 
asserted low. This means that the device is driving status 
information on D7 at one instance of time and then that byte’s 
valid data at the next instant of time. Depending on when the 
system samples the D7 output, it may read the status or valid 
data. Even if the device has completed internal algorithm 
operation and D7 has a valid data, the data ouputs on Do - D6 
may be still invalid. The valid data on Do - D7 will be read on 
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the successive read attempts. The Data Polling feature is only 
active during the programming algorithm, erase algoithm, or 
sector erase time-out. 


See Figures 12 and 8. 


Dé 
TOGGLE BIT 


The WF512K32-XXX5 also features the “Toggle Bit” as a 
method to indicate to the host system that algorithms are in 
progress or completed. 


During a program or erase algorithm cycle, successive attempts 
to read data from the device will result in Dé toggling between 
one and zero. Once the program or erase algorithm cycle is 
completed, Dé will stop toggling and valid data will be read on 
successive attempts. During programming, the Toggle Bit is 
valid after the rising edge of the fourth WE pulse in the four 
write pulse sequence. For chip erase the Toggle Bit is valid 
after the rising edge of the sixth WE pulse in the six write 
pulse sequence. For Sector erase, the Toggle Bit is valid after 
the last rising edge of the sector erase WE pulse. The Toggle 
Bit is active during the sector time out. 


See Figure 3 and 7. 


D5 
EXCEEDED TIMING LIMITS 


Ds will indicate if the program or erase time has exceeded the 
specified limits. Under these conditions Ds will produce a “1”. 
The program or erase cycle was not successfully completed. 
Data Polling is the only operation function of the device under 
this condition. The CS circuit will partially power down the 
device under these conditions by approximately 2 mA per chip. 
The OE and WE pins will control the output disable functions as 
shown in Table 1. To reset the device, write the reset command 
sequence to the device. This allows the system to continue to 
use the other active sectors in the device. 
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D3 
SECTOR ERASE TIMER 


After the completion of the initial sector erase command 
sequence the sector erase time-out will begin. D3 will remain 
low until the time-out is complete. Data Polling and Toggle Bit 
are valid after the initial sector erase command sequence. 


If Data Polling or the Toggle Bit indicates the device has been 
written with a valid erase command, D3 may be used to 
determine if the sector erase timer window is still open. If D3 is 
high ("1") the internally controlled erase cycle has begun; 
attempts to write subsequent commands to the device will be 
ignored until the erase operation is completed as indicated by 
Data Polling or Toggle Bit. If D3 is low ("0"), the device will 
accept additional sector erase commands. To ensure the 
command has been accepted, the software should check the 
status of D3 prior to and following each subsequent sector 
erase command. If D3 were high on the second status check, 
the command may not have been accepted. See Table 4. 
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TABLE 4 - HARDWARE SEQUENCE FLAGS 


Status Tse 
In Progress | Auto-Programming |__| Toggle | 0 | 0 
Programming inAutoErase |__| Toggle | 0 | 


Time Limits | programming in Auto Erase | 0 | Toggle 1 


FIG. 3 
AC WAVEFORMS FOR TOGGLE BIT DURING EMBEDDED ALGORITHM OPERATIONS 


. De = Toggle " De = Toggle ie. De » eee 


Stop Toggling d 


tOH tOE 


FIG. 4 AC TEST CONDITIONS 


AC TEST CIRCUIT Typ 


Current Source 


Input Rise and Fall Ls || 
Input and Output Reference Leve 
OUT. V, =1.5V Output Timing Reference Level 


Coy = 50 pf (Bipolee Supply) NOTES: 
Vz is programmable from -2V to +7V. 
L lo. & loH programmable from 0 to 16mA. 
Tester Impedance Zo = 75 Q. 
Vz is typically the midpoint of Vou and VoL. 
wee lo. & loH are adjusted to simulate a typical resistive load circuit. 
Current Source ATE tester includes jig capacitance. 


eg 
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Bus Command 
FIG. 5 
PROGRAMMING ALGORITHM Standby * Lo 
Program Valid Address/Data Sequence 
}Read Data Polling to Verify Programming 


Standby * Compare Data Output to Data Expected 


* Device is either powered-down, erase inhibit or program inhibit. 


Write Program Command Sequence 
(see below) 
Data Poll Device 


Yes 
ast Address 
? 
Yes 
Programming Completed 


Program Command Sequence (Address/Command): 


Increment 
Address 
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ERASE ALGORITHM Standby Lo 
Read fod Data Polling to Verify Erasure 


Standby Compare Output to FFH 


Write Erase Command Sequence 
(see below) 


Data Poll or Toggle Bit 
Successfully Completed 


Erasure Completed 


Chip Erase Command Sequence Individual Sector/Multiple Sector 
(Address/Command): Erase Command Sequence 


(Address/Command): 


2AAAH/55H 
5555H/10H 


Additional sector 
erase commands 
are optional 


5555H/AAH 


2AAAH/55H 


5555H/80H 


5555H/AAH 


2AAAH/55H 


Sector Address/30H 


Sector Address/30H 


Sector Address/30H 
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FIG. 7 
TOGGLE BIT ALGORITHM 


VA = Byte address for programming 


= Any of the sector addresses 
Read Byte 


Do - D7 


Addr=VA during sector erase operation 


= XXXXH during chip erase 


Read Byte 
Do - D7 
Addr=VA 


1. Dé is rechecked even if Ds =1 because De may stop toggling at the 
same time as Ds changes to 1. 


eee 


White Microelectronics ¢ Phoenix, AZ ¢ (602) 437-1520 


within the sector being erased 


4-62 


WF512K32-XXX5 


IG. 8 


DATA POLLING ALGORITHM 


Read Byte 
Do - D7 
Addr=VA 


Read Byte 
Do - D7 
Addr=VA 


1. D7 is rechecked even if Ds = 1 because D7 may change 
simultaneously with Ds. 
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Write Cycle Time 


| 
Chip Select Setup Time Ftam | ts [ o | | o | {| o [| 
Write Enable Pulse Width Ftwiwe | twe | 45 || 
Address Setup Time Ftavwi | tas | Oo ] | 
Data Setup Time 


Data Hold Time 


Read Recovery Time before Write 
Vcc Set-up Time tvcs 
Chip Programming Time ane 


1. Guaranteed by design, but not tested 
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FIG. 9 
AC WAVEFORMS FOR READ OPERATIONS 


tOH 


/| 

| tDF 
NK High Z 
L/L 


Output Valid 


Addresses Stable 


tte ———> 
ALLL 
AN 


High Z 


Outputs 


WY 
® 
” 
” 
2 
oO 
se} 
<x 
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FIG. 10 
WRITE/ERASE/PROGRAM 5 Ss 
OPERATION, WE CONTROLLED | { 
>< i ee 
_ 
2 
& 
E 
oe ae ee 
g Ig IS E g a 
® 7 ” 
xo) 
NOTES: < 


1. PA is the address of the memory location to be programmed. 

2. PD is the data to be programmed at byte address. 

3. D7 is the output of the complement of the data written to the device. 
4. Dour is the output of the data written to the device. 

5. Figure indicates last two bus cycles of four bus cycle sequence. 


a  — 
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FIG. 11 
AC WAVEFORMS CHIP/SECTOR 
ERASE OPERATIONS 
as 
LO) 
te 
|< 
s 
: 
ree 
| A 
NOTE: < 


1. SA is the sector address for Sector Erase. 
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FIG. 12 
AC WAVEFORMS FOR DATA POLLING 
DURING EMBEDDED ALGORITHM OPERATIONS 


D7 
Valid Data 


tCH 


It —_—__  tWHWH 1 rr 2 


KS. 
© 
> 
= 


DO-D6 = 


DO-D6 
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FIG. 13 
SECTOR PROTECTION ALGORITHM 


Set Up Sector Addr 
(A16, A15, A14) 


PLSCNT = 1 


OE = Vip 
AQ = Vip, CS=Vit 


Activate WE Pulse 


Time Out, 100uS 


Power Down OE 
_ WE=VIH 
Cee OFS VIL 

A9 should remain Vip 


Increment 
PLSCNT 


Read from Sector 
Addr = SA, AO = 0, A1 = 1 
A6 =0 


SJINGOW HSV14 Beall 


Remove Vip from AQ 
Write Reset Command 
Sector Protection 
Complete 
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SECTOR PROTECTION 


The WF512K32-XXX5 features hardware sector protection 
which will disable both program and erase operations to an 
individual sector or any group of sectors. To activate this mode, 
the programming equipment must force VID on control pin OE 
and address pin Ag. The sector addresses should be set using 
higher address lines A18, A17, and A16. The protection 
mechanism begins on the falling edge of the WE pulse and is 
terminated with the rising edge of the same. 


To verify programming of the protection circuitry, the program- 
ming equipment must forct ViD on address pin A9 with CS and 
OE at Vit and WE at VIH. Scanning the sector addresses (A16, 
A17, and A18) while (A6, A1, AO) = (0, 1, 0,) will produce a 
logical “1” code at device output DO for a protected sector. 
Otherwise the device will read OOH for unprotected sector. In 
this mode, the lower order addresses, except for 0, Al, and A6 
are don't care. 


It is also possible to verify if a sector is protected during the 
sector protection operation. This is done by setting Aé = CS = 
OE = Vit and WE = VIH (AQ remains high at Vib). Reading the 
device at address location XXX2H, where the higher order 
addresses (A18, A17, and A16) define a particular sector, will 
produce 01H at data outputs (Do - D7) for a protected sector. 
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FIG. 14 
SECTOR UNPROTECT ALGORITHM 


Protect All Sectors 


PLSCNT = 1 


Set Up Sector 


Unprotect Mode 
A12 = A16 = VIH 


_ _Sset 
OE =CS =A9=ViID 


Activate WE Pulse 
Time Out 10 ms 


Increment 
PLSCNT 


Set OE = CS = VIL 
AQ = Vib 


Set Up Sector Addr SAO 
Set Ai = 1, Ao=0, A6 = 1 


Read Data 
from Device 


Increment 
Sector Addr 


Yes 


Device Failed 


Yes 
Remove Vip from AQ 
Sector Unprotect 
Completed 
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NOTES: 

SAO = Sector Address for initial sector 
SA7 = Sector Address for last sector 
Please refer to Table 2 for details. 
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SECTOR UNPROTECT 


The WF512K32-XXX5 also features a sector unprotect mode, so 
that a protected sector may be unprotected to incorporate any 
changes in the code. All sectors should be protected prior to 
unprotecting any sector. 


To activate this mode, the programming equipment must force 
ViD on control pins OE, CS, and address pin Ag. The address 
pins As, A16, and A1z should be set to ViH. The unprotection 
mechanism begins on the falling edge of the WE pulse and Is 
terminated with the rising edge of the same. 


It is also possible to determine if a sector is unprotected in the 
system by writing the autoselect command and As is set at VIH. 
Performing a read operation at address location XXX2H, where 
the higher order addresses (A18, A17, and A16) define a 
particular sector address, will produce OOH at data outputs 

(Do - D7) for an unprotected sector. 
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AC CHARACTERISTICS — WRITE/ERASE/PROGRAM OPERATIONS,CS CONTROLLED 


Write Cycle Time 
Write Enable Setup Time 


cof fo | 

radaressHoTine SS SSSCS~sd ee | PP 
[chip SeectPuse wiatFigh Sid wm | tom | CYP id 
a 
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FIG.15 
ALTERNATE CS CONTROLLED 
PROGRAMMING OPERATION TIMINGS 


Data Polling 
tWHWH1 


Lu LW 9) w 
|= O O 3 . 
a) Te) 


YW) 
® 
7) 
op) 
oO 
pes 
xe) 
xe) 
x 


NOTES: 

PA represents the address of the memory location to be programmed. 
PD represents the data to be programmed at byte address. 

D7 is the output of the complement of the data written to the device. 
Dour is the output of the data written to the device. 

Figure indicates the last two bus cycles of a four bus cycle sequence. 


te lt ale a 


4-73 White Microelectronics ¢ Phoenix, AZ ¢ (602) 437-1520 


SJINGOW Hsv14 Fad 


W WHITE MICROELECTRONICS WF512K32-XXX5 


FIG. 16 a 185") + .38mm (0.015") SQ. 
PACKAGE DIMENSIONS 


(16A06) 


25.4mm (1.0") 


3.55mm (0.140") + 


Tat 127mm (0.005") (SR) 
6. 22mm (0.245) A (0.245") 
MAX. 
3.93mm (0. Re 1.27mm (0.050") + .127mm (0.005") 


0.76mm (0.030") + 0.127mm (0.005") 


2.54mm (0. ee 7 aut |. 15. ~ 45.24mm (0.600") (0.600") 1.27mm (0.050") TYP. DIA. 
<— 


0.46mm (0.018") TYP. DIA. 


25.4mm (1.0") 


FIG. 17 56") + 0. k ~<a— 5.1mm (0.205") 
PACKAGE DIMENSIONS 
(14A15) 


STINGOI HSV14 fem 


5.1mm Oar) 
a eiace 


nN t 


1.27mm (0.050") 0.38mm (0.015") | ~—=t— 0.25mm (0.010") TYP 
REF. + 0.08mm (0.003) 
68 PLACES 
38mm (1.50") REF. 
4 PLACES 
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FIG. 18 
PIN CONFIGURATION FOR WF512K32NA-XHX5 


Indicator for Alternate Pinouts 


Ovos OCwee Ovors VO2a) vecC) vos) 
Ovos OCS2 Ovors O25) CS4C) vOx0C) 
OQvow Oand OCvois VOze(.) WE4() VO29C) 
Oars Ovo Ovore AsQ v020) vo2O 
Oa Oat COE A7Q AQ AWC) 
Oats Oan Cars nxcC) MOQ. MO 
Oates CA OWE: ABQ AQ RO 
Oaiz Oveco ©Ovor7 As) WEsC) V2) 
Ovoo OCS: OVO0s VOis) CS3C) vO2C) 
Ovo: One Ojos vO17]) GNDC) VO2aC) 
Ovoz Ovos Ovvos vo1s©) Vox) vO2C 


F3D6012 


ORDERING INFORMATION 
W F 512K32 X - XXX X X 


L Vep PROGRAMMING VOLTAGE 
Blank = 12V,5=5V 


DEVICE GRADE: 
M = Military Screened = -55°C to +125°C 
| = Industrial -40°C to +85°C 
C = Commercial 0 to +70°C 
PACKAGE TYPE: 
H = Ceramic Hex in line package 


HS = Ceramic Hex in line package, 
no shoulders 


G4 = 40 mm Ceramic Quad Flat Pack 
ACCESS TIME in nS 
IMPROVEMENT MARK 

N = No Connect at pins 21 and 39 

A = Alternate Address Line Assignment 
ORGANIZATION, 512K x 32 

User configurable as 1024K x 16 or 2M x 8 

Flash PROM 
WHITE MICROELECTRONICS 
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512Kx32 FLASH MODULE apvancen~ © 192.900 Erase/Program Cycles 


M Organized as 512Kx32 


FEATURES | 
. M@ Commercial, Industrial and Military Temperature Ranges 
. ae of 90, 120 and 150ns M@ 5 Volt Programming. 5V +10% Supply. 
ackaging 
e 68-lead, Hermetic COFJ, 25.15 mm Low Power CMOS, ImA Standby 
(.990 inch) square MM Embedded Erase and Program Algorithms 
W@ Sector Erase Architecture M@ TTL Compatible Inputs and CMOS Outputs 
e 8 equal size sectors of 64K bytes each HM Built in Decoupling Caps and Multiple Ground Pins for Low 
e Any combination of sectors can be concurrently Noise Operation 


erased. Also supports full chip erase 


. WM Page Program Operation and Internal Program Control Time. 
WM Organized as 512Kx32 


* This data sheet describes a product under development and is subject 
to change or cancellation without notice. 
FIG. 1 PIN CONFIGURATION FOR WF512K32-XCUX 


TOP VIEW PIN DESCRIPTION 


Data Inputs/Outputs 


60] 1/016 


BLOCK DIAGRAM 


1/015 [| 26 
27 


SJINGOW HSV14 Ey 


1/O8-15 1/016-23 1/024-31 
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FIG. 2 
PACKAGE DIMENSIONS 


00" (25.15 im) TYP 


nee (20.7 mm) MAX +] a0 (5 mm) TYP 


017" 


. (.43 mm) TYP 
tr 


.930" (24 mm) TYP 


0.50" 
(.127 mm) TYP 


ORDERING INFORMATION 


WF 512K 32 - XXX CJ X 


i DEVICE GRADE: 
M = Military Screened  -55°C to +125°C 
| = Industrial -40°C to +85°C 
C = Commercial 0 to +70°C 
PACKAGE TYPE: 
CJ = 68 Lead CQFJ 
ACCESS TIME IN nS 
ORGANIZATION, 512K x 32 
User configurable as 256K x 16 or 512K x 8 
Flash PROM 
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1024Kx32 12V FLASH MODULE pretiminary« 


FEATURES M@ 12 Volt Programming. 5V +10% Supply. 
@ Access Times of 100, 150 nS M@ Low Power CMOS, 3mA Standby Typical 
M Packaging: M Optional Ready/Busy status pinout in COFP 
e 66-pin, PGA Type, 1.385 inch square HIP, Hermetic 
Ceramic Package, SMD Number 5962-94613 pending ' Ap ala fetta la ela 
e 68 lead, 40mm Hermetic COFP e Status Register 
M@ Sector Architecture ie 3 
e 16 equal size sectors of 64K bytes per each1024Kx8 chip 7 econ epee MEE CrOn ue ns ackow 
e Two step sequence of erase ensures that memory , , 
contents are not accidently erased. M@ Microsoft Flash File System (FFS) 
@ 100,000 Erase/Program Cycles @ Weight 
pe: Y WF1024K32-XHX - 13 grams typical 
= Organized as W2ANKS2 - WF1024K32-XG4X - 20 grams typical 
@ Commercial, Industrial and Military Temperature Ranges * This data sheet describes a product under development, not fully 


characterized, and is subject to change without notice. 


FIG. 1 PIN CONFIGURATION FOR WF1024K32-XHX, SMD 5962-94613 (pending) 
JOP VIEW PIN DESCRIPTION 


1 45 56 


Ovos OrP# Ovvo1s 024) vee) 0310) Baia inputs/Outputs 


Me) cs Me) vO cs vO 
Cree est eis ee Address Inputs 
VvO10 C)GND ()V013 1/026 NC() 029 
O O O O O O Write Enable 
Oatra Ovon Ovore A7Q v0270) 028) = 
Chip Selects 


Oate Cato Ooe A220) MOQ AIO 
ds a Output Enable 
Oat Oas Oa7 vpeP() A5C) A2QC.) 
. , ti i 
Oao OAs OWE AIsC) ABC) ABC) 


Oates Ovec ©vo7 As.) NCC) 0230) 
Qvoo ©cs: C106 vores) CS3C) v0220) 
Ovo: Oars Ouos vO17.) GNDC) 0210) 


N nn 
OQvoz Ovos Ovo voisC) vo19C) vO200) 1/08-15 1/016-23 1/024-31 NC o Connect 


V4D5011 


FIG. 2 PIN CONFIGURATION FOR WF1024K32-XG4X 
TOP VIEW PIN DESCRIPTION 

LOO A 

BLOCK DIAGRAM | GE | outputEnable | 

| pp _| ResevPowerdown_| 


Power Supply 


Vcc 
8 
ND 
VPP Progran/Erase 
Supply 
NC 


1024K x 
| 


25 
1 
11 27 
1 
1 2! 
14 8 
VO15 C——] |26 | | 


G 
1/08-15 1/016-23 1/024-31 Not Connected, 
TOUT UT UL reserved for future 
SEE 22 2 ZiglOlB ZZ 52 RY/BY RY/BY per expansion to 
z & 2048K x 32 
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ABSOLUTE MAXIMUM RATINGS 

a 

Voltage on Any Pin with Respect to -2.0 to +7.0 V 

GND (except Vcc and VppP) 

Vpp Program Voltage with Respect to -2.0 to +14.0 V 

GND during Block Erase/Byte Write 

Vcc Supply Voltage with Respect -2.0 to +7.0 V 

to GND 


Output Short Circuit Current 


NOTES: 

1. Minimum DC voltage is -0.5V on input/output pins. During transitions, this 
level may undershoot to -2.0V for periods <20nS. Maximum DC voltage on 
input/output pins is Vcc + 0.5V which, during transitions, may overshoot to 
Vcc + 2.0V for periods <20 nS. 

2. Maximum DC voltage on Ver may overshoot to +14.0V for periods <20 nS. 

3. Qutput shorted for no more than one second. No more than one output 
shorted at a time. 

Stresses above those listed under “Absolute Maximum Ratings” may cause 

permanent damage to the device. This is a Stress rating only and functional 

operation of the device at these or any other conditions above those indicated in 
the operational sections of this specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


FIG. 3 
AC TEST CIRCUIT 


Current Source 


(Bipolar Supply) 


Current Source 
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RECOMMENDED OPERATING CONDITIONS 


Input Low Voltage 
Operating Temp. (Mil.) 


CAPACITANCE 
(TA = 25°C) 


Parameter | Symbal| Condition 
[Avis Capacitance | Cao_| Vin= OV, t= 1.0MHz | 80_| pF 
Vin = OV, f = 1.0MHz 


This parameter is guaranteed by design but not tested. 


AC TEST CONDITIONS 


[Parameter =| Typ | Unit | 
Vir=0,Vin= 3.0] V_| 
input RieandFal———| 5 | a 

Input and Output Reference Level| 15 | V | 


NOTES: 

Vz is programmable from -2V to +7V. 

lo. & loH programmable from 0 to 16mA. 

Tester Impedance Zo = 75Q. 

Vz is typically the midpoint of Vou and VoL. 

lo. & loH are adjusted to simulate a typical resistive load circuit. 
ATE tester includes jig capacitance. 


Ww WHITE MICROELECTRONICS WF1024K32-XXX 


DC CHARACTERISTICS - CMOS COMPATIBLE 
(Vcc = 5V, Vss = OV, TA= -55°C to +125°C) 


ILI Vcc = 5.5, Vin = Vcc to GND 


LO Vcc = 5.5, Vout = Vcc to GND 
Vcc = 5.5, CS = RP = Vin, f = 5mHz 
Vec = 5.5, CS = Vit, f = 5 MHz, lout = OmA 


Iccw Byte Write in Progress 
ICCE Block Erase in Progress 


IccD ~=| RP = GND lout (RY/BY) = OmA 


IPPS Vpp < Vcc ae 


Parameter 


Input Leakage Current 1 
1 


Output Leakage Current 
Vcc Standby Current 


Typ 

0 

0 

Iccs 3.0 ; 


Vec Read Current ICCR 
Vcc Byte Write Current 
Vcc Block Erase Current 
Vcc Powerdown Current 
Vpp Standby Current 


Vpp Powerdown Current 


RP = GND 
IPPw | Vpp = VpPH, Byte Write in Progress 
Vpp = VpPH, Block Erase in Progress 


VoL Vcc = 4.5, lo. = 5.8 mA 


VOH* Vcc = 4.5, loH = -2.5 mA 


VPPL3 


Vpp Byte Write Current 


Vpp Block Erase Current 200 


Output Low Voltage 0.45 


Output High Voltage 


2 


Vpp during Normal Operations 


Vpp during Erase/Write Operations | VPPH 12.6 


oO PO} POyTom] rey] 
oO}]o!]oao!]o|loal oa 
on oO; ool Sis 


SJINGOW HSv1i EJ 


ao oo 


4 
12.0 
0 


re 
es 
eee Es 


Vcc Erase/Write Lock Voltage VLKO 


NOTES: 

1. All currents are in RMS unless otherwise noted. Typical values at Vcc = 5.0V, Ver = 12.0V, T = 25°C. Valid for all speeds. 

2. Icces is specified with the device deselected. If the device is read while in erase suspend mode, current draw is the sum of Icces and Iccr. 
3. Block Erases/Byte Writes are inhibited when Vpp = Vee. and not guaranteed in the range between VppH and VePL. 

4. RY/BY available in WF1024K32-XG4X only. 

5. DC test conditions Vit = 0.3V, Vin = Vcc - 0.3V 
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AC CHARACTERISTICS — WRITE/ERASE/PROGRAM OPERATIONS - WE CONTROLLED 


Wit Gye Ti aw [ef eC C*~dSC( 
ite EnabePuse with ——SS~Ss me | we | | 
Vpp Setup Time (1) | tvew [| tves | 100 | | 100 | | ns | 
FO 
Fouraon fe wite Operation (128 St | 
F buraton of Bock Erase Operation 23) ———~S~idtC owe 
a 
BY 90 oo 


Write Recovery before Read 


Write Enable high to RY/BY going low 


RP High Recovery Time 


NOTES: 

1. Guaranteed by design, not tested. 

2. The on-chip Write State Machine incorporates all byte write and block erase functions and overhead of the flash memory, this includes byte program and 
verify, block precondition and veify, erase and verify. _ 

3. Byte write and block erase durations are measured to completion (SR. 7 = 1, RY/BY = Vox). Ver should be held at VerH until determination of byte write/block erase 
success (SR.3/4/5 = 0). 


AC CHARACTERISTICS — WRITE OPERATION - CS CONTROLLED (1) 


tws 
x 
DS 
DH 
AH 
WH 
PS 


c 
—] 
= 


— 
on 
fan) 


— 
fa) 
ic 


100 


ter 
t 
Chipn Select High to RY/BY Low 


NOTES: 

1. Chip-Select Controlled Writes: Write operations are driven by the valid combination of CS and WE. In systems where CS defines the write pulsewidth (within a 
longer WE timing waveform), all setup, hold and inactive WE times should be measured relative to the CS waveform. 

2. Guaranteed by design, not tested. 


3. Byte write and block erase durations are measured to completion (SR.7 = 1, RY/BY = 1, Vou). Ver should be held at Ver until determination of byte write/block erase 
success (SR.3/4/5 = 0). 


t 
t 
t 
t 
t 


—_— 
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— 
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AC CHARACTERISTICS — READ-ONLY OPERATIONS 


Parameter -100 
Min Max 


Read Cycle Time o_O 2 
Chip Select to Output Valid (1) ce So ae a 
Output Enable to Output Valid (1) | tev | te | | so | | 7 | 
[Chip Select High to Output HighZ (2) tev | ot | ||| 
output enable to Ouputuowz@) ——SSSS*~dCt *| tw | PP 
PReseto Oupavais SS SSSS*C | || TSO 
[output Enablehigh to Output Z@) == =“| tor] YTS 
output Hld rom Adresses, TS or OF Change Whichoverisist® [| tm» [| o | | a0 | __ 


NOTES: 


OE may be delayed up to tce-toe after the falling edge of CS without impact on tcs. 
Guaranteed by design, not tested. 


x EE 
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-ERASE-PROGRAM OPERATIONS, WE CONTROLLED 


FIG. 4 AC WAVEFORMS FOR WRITE 
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FIG.5 ALTERNATE AC WAVEFORM FOR WRITE OPERATIONS - CS CONTROLLED 


fa FLASH MODULES 


A 
ARH LEY ou 
i XXX KX man 


HddA 
HAdA] |~<——> 


A 
dd 


Ad/Ad 


mee 
J3Hd} IA 


arwaly (wa) {we 
a ) ( ) (O/l) VLVG 
(ni ) anwal) Zi 


XQH3a}—e| je 
H3AQ]} 


H313} 


WA 
(3) so 
HIA 7 
less SE NOH 
A 
| (5) 30 
{ _. “ 


9H3} 


HMH3} 737M} 


(M) 4M 


(v) SaSSSYaaVv 


puewwoyg e1eg Jeisibey Aejaq eseiz Jo PpUueWLWOD WAYUOD esely JO puewwoy dnjes eseig Aqpuejs 9 
Key Peay SIUM snye}g peey aM e1Ag peyewoiny = (elu 814g) BYeQ B SSeippYy PEA — 10 aI B1Ag AIM dn-1aMOd SDA, 
SWIM 


White Microelectronics ¢ Phoenix, AZ ¢ (602) 437-1520 


4-85 


a< 
a< 
>< 
“Sl 
of) 
a 
— 
“wl 
am 
L eel 
Laden 
= 


W WHITE MICROELECTRONICS 


FIG.6 AC WAVEFORM FOR READ OPERATIONS 
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PRINCIPLES OF OPERATION 


The following Principles of Operation of the WS-1024K32-XXX 
MCM Is applicable to each of the four memory chips inside the 
MCM. Chip 1 is distinguished by CS1 and |/0o-7, Chip 2 by CS2 
and |/08-15, Chip 3 by CS3 and |/016-23, and Chip 4 by CSa 

and |/024-31. 


The WF1024K32-XXX includes write automation to manage 
write and erase functions. The Write State Machine allows for 
100% TTL-level control inputs; fixed power supplies during 
block erasure and byte write; and minimal processor overhead 
with RAM-like interface timings. 


After initial device powerup the WF1024K32-XXX functions as 
a read-only memory. Manipulation of external memory-control 
pins allow array read, standby and output disable operations. 
The status register can also be accessed through the command 
user interface when VpP = VPPL. 


This same subset of operations is also available when high 
voltage is applied to the VpP pin. In addition, high voltage on 
VpP enables successful block erasure and byte writing of the 
device. Functions associated with altering memory contents— 
byte write, block erase—are accessed via the command user 
interface and verified thru the status register. 


Commands are written using standard microprocessor write 
timings. Command user interface contents serve as input to the 
write status machine, which controls the block erase and byte 
write circuitry. Write cycles also internally latch addresses and 
data needed for byte write or block erase operations. 


Interface software to initiate and poll progress of internal byte 
write and block erase can be stored in any of the blocks. This 
code is copied to, and executed from, system RAM during 
actual flash memory update. After successful completion of 
byte write and/or block erase, code/data reads from the device 
are again possible via the read array command. Erase suspend/ 
resume capability allows system software to suspend block 
erase to read data and execute code from any other block. 


COMMAND USER INTERFACE 
AND WRITE AUTOMATION 


An on-chip state machine controls block erase and byte write, 
freeing the system processor for other tasks. After receiving 
the Erase Setup and Erase Confirm commands, the state 
machine controls block pre-conditioning and erase, returning 
progress via the Status Register on each of the four memory 
chips in the MCM. OFP options with RY/BY also return progress 
via the Status Register for each of the four memory chips. Byte 
write is similarly controlled, after destination address and 
expected data are supplied. 
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DATA PROTECTION 


Depending on the application, the system designer may choose 
to make the VPP power supply switchable (available only when 
memory byte writes/block erases are required ) or hardwired to 
VpPH. When VpP = VPPL, memory contents cannot be altered. 
Additionally, all functions are disabled whenever Vcc is below 
the write lockout voltage VLKO or when RP is at VIL. The two- 
step byte write/block erase command user interface write 
sequence provides additional software write protection. 


BUS OPERATION 


Flash memory reads, erase and writes in-system via the local 
CPU. All bus cycles to or from the flash memory conform to 
standard microprocessor bus cycles. 


READ 


The WF1024K32-XXX can be read from any of its blocks, and 
information can be read from the status register of each chip 
selected. VPP can be at either VPPL or VPPH. 


The first task is to write the appropriate read mode command to 
the command user interface. The device automatically resets to 
read array mode upon initial device powerup or after exit from 
deep powerdown. Chip select CS is the device selection control, 
and when active enables the selected memory device. Output 
Enable (OE) is the data input/output (I/Oo-I/031) direction control, 
and when active drives data from the select memory onto the |/0 
bus. RP and WE must also be at VIH. Figure 6 illustrates read bus 
cycle waveforms. 


OUTPUT DISABLE 


With OE at a logic-high level (Vix), the device outputs are disabled. 
Output pins (I/00-31) are placed in a high-impedance state. 


STANDBY 


CS at a logic-high level (VIH) places the device in a standby mode. 
Standby operation disables much of the device's circuitry and 
substantially reduces device power consumption. The outputs 
(I/O0-31) are placed in a high-impedance state independent of the 
status of OE. If the device is deselected during block erase or byte 
write, it will continue functioning and consuming normal active 
power until the operation is completed. 
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WRITE 


Writes to the command user interface enable reading of device 
data. They also control inspection and cleaning of the status 
register. Additionally, when Vpp = VPPH, the command user inter- 
face controls block erasure and byte write. The contents of the 
interface register serve as input to the internal state machine. 


The command user interface itself does not occupy an 
addressable memory location. The interface register is a latch 
used to store the command and address and data information 
needed to execute the command. Erase setup and erase 
confirm commands require both appropriate command data and 
an address within the block to be erased. The Byte Write Setup 
command requires both appropriate command data and the 
address of the location to be written, while the Byte Write 
command consists of the data to be written and the address of 
the location to be written. 


The command user interface is written by bringing WE to a logic- 
low level (Vit) while CS is low. Address and data are latched on the 
rising edge of WE. Standard microprocessor write timings are used. 


Refer to AC Write Characteristics and the AC Waveforms for Write 
Operation, Figures 4 and 5, for specific timing parameters. 
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COMMAND DEFINITIONS 


When VpPL is applied to the VPP pin of the chip selected, read 
operations from the status register, or array blocks are enabled. 
Placing VPPH on VpP enables successful byte write and block 
erase operations as well. 


Device operations are selected by writing specific commands 
into the command user interface of the chip selected. Table 2 
defines the WF1024K32-XXX commands. 


READ ARRAY COMMAND 


Upon initial device powerup the device defaults to Read Array 
mode. This operation is also initiated by writing FFH into the 
command user interface. Microprocessor read cycles retrieve 
array data. The device remains enabled for reads until the 
command user interface contents are altered. Once the internal 
Write State Machine has started a block erase or byte write 
operation, the device will not recognize the Read Array 
command, until the WSM has completed its operation. The 
Read Array command Is functional when VPP = VPPL or VPPH. 


TABLE 1 - BUS OPERATIONS 


Read (1,2,4)ViH 


Deep Powerdown 
Write (3,4) VIL VIH 


NOTES: 


X DOouT X 
a ee ee ee 


1. Refer to DC Characteristics. When Vep = VerL, memory contents can be read but not written or erased. 
2. X can be Vit or Vin for control pins and addresses, and Vert or VerPH for Ver. See DC Characteristics for Vee. and VpPH voltages. 
3. Command writes involving block erase or byte write are only successfully executed when Ver = VePH. 


4. RY/BY is Vol when WSM is executing internal Block Erase or Byte Write algorithms. It is VokH when WSM is not busy, in erase suspend mode or deep power-down mode. 


TABLE 2 - COMMAND DEFINITIONS 


NOTES: 

1. BA = Address within the block being erased. WA = Address of memory location to be written. 

2. SRD = Data read from status register. See Table 3 for a description of the status register bits. WD = Data to be written at location WA. Data is latched on the 
rising edge of WE. 

3. Either 40H or 10H are recognized by the WSM as the Byte Write Setup command. 


Second Bus Cycle 
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TABLE 3 
STATUS REGISTER DEFINITIONS 


7 6 5 4 3 2 1 0 


SR.7 = WRITE STATE MACHINE STATUS 
1 = Ready 
0 = Busy 
SR.6 = ERASE SUSPENDED STATUS 
1 = Erase Suspended 
O = Erase in Progress/Completed 
SR.5 = ERASE STATUS 
1 = Error in Block Erasure 
0 = Successful Block Erase 
SR.4 = BYTE WRITE STATUS 
1 = Error in Byte Write 
0 = Successful Byte Write 
SR.3 = VPP STATUS 
1 = VPP Low Detect; Operation Abort 
0 = VPP OK 
SR.2-SR.0 = RESERVED FOR FUTURE 


ENHANCEMENTS 


These bits are reserved for future use and should be masked 
out when polling the status register. 


NOTES: _ 

The Write State Machine Status or RY/BY bit must first be checked to 
determine byte write or block erase completion, before the Byte Write or 
Erase Status bit are checked for success. 


lf the Byte Write and Erase Status bits are set to “1"s during a block 
erase attempt, an improper command sequence was entered. Attempt the 
Operation again. 


lf Ver low status is detected, the status register must be cleared before 
another byte write or block erase operation is attempted. 


The Vee Status bit, unlike an A/D converter, does not provide continuous 
indication of Ver level. The WSM interrogates the Ver level only after the 
byte write or block erase command sequences have been entered and 
informs the system if Ver has not been switched on. The Ver Status bit is 
not guaranteed to report accurate feedback between Veet and VePH. 
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READ STATUS REGISTER COMMAND 


Each chip of the WF1024K32-XXX contains a status register 
which may be read to determine when a byte write or block 
erase operation is complete, and whether that operation 
completed successfully. The status register may be read at any 
time by writing the read status register command (70H) to the 
command user interface. After writing this command, all 
subsequent read operations output data from the status 
register, until another valid command is written to the 
command user interface. The contents of the status register are 
latched on the falling edge of OE or CS, whichever occurs last 
in the read cycle. OE or CS must be toggled to ViH before 
further reads to update the status register latch. The read 
status register command functions when Vep = VpPL or VPPH. 


CLEAR STATUS REGISTER COMMAND 


The erase status and byte write status bits are set to “1s by the 
Write State Machine on each chip and can only be reset by the 
clear status register command. These bits indicate various failure 
conditions (see Table 3). By allowing system software to control 
the resetting of these bits, several operations may be performed 
(such as cumulatively writing several bytes or erasing multiple 
blocks in sequence). The status register may then be polled to 
determine if an error occurred during that sequence. This adds 
flexibility to the way the device may be used. 


Additionally, the VPP Status bit (SR.3) of the chip selected MUST 
be reset by system software before further byte writes or block 
erases are attempted. Io clear the status register, the clear status 
register command (50H) is written to the command user interface. 
The clear status register command is functional when Vpp = VPPL 
or VPPH. 


ERASE SETUP/ERASE 
CONFIRM COMMANDS 


Erase is executed one block at a time, initiated by a two-cycle 
command sequence. An erase setup command (20H) Is first 
written to the command user interface, followed by the Erase 
Confirm command (DOH). These commands require both 
appropriate sequencing and address within the block to be 
erased to FFH. Block preconditioning, erase and verify are all 
handled internally by the Write State Machine, invisible to the 
system. After the two command erase sequence Is written to It, 
the WF1024K32-XXX automatically outputs status register data 
when read (see Figure 8; Block Erase Algorithm). The CPU can 
detect the completion of the erase event by analyzing the 
output of the WSM Status bit of the status register. 
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FIG. 7 
AUTOMATED BYTE WRITE ALGORITHM 


Bus 
Operation 


Byte Write Data = 40H (10H) 
Setup Address = Byte to be Written 


Write 40H (10H). 
Byte Address 


Write Byte 
Address/Data 


Byte Write Data to be written 
Address = Byte to be Written 


Standby/Read Check WSMS bit 

Vou = Ready, Vou = Busy 
or 

Read Status Register 
Check SR.7 
1 = Ready, 0 = Busy 
Toggle OE or CE to update 
Status Register 


YES 
Full Status 
Check if Desired 
Byte Write 
Completed 


Repeat for subsequent bytes 


Full status check can be done after each byte or after a 
sequence of bytes 


Write FFH after the last byte write operation to reset the 
device to Ready Array Mode 


Bus 
Operation 


Optional CPU may already have read 
Read Status Register data in WSM 
Ready polling above 


FULL STATUS CHECK PROCEDURE 


Status Register Data 
Read (See Above) 


Standby Check SR.3 
1 = Vpp Low Detect 


Vpp Range 
Error 


Byte Write 
Error 


Standby Check SR.4 
Both 1 = Byte Write Error 


YES 
Byte Write 
Successful 
SR.3 MUST be cleared, if set during a block erase attempt, before 
further attempts are allowed by the Write State Machine. 


SR.4 is only cleared by the clear status register command, in cases 
where multiple bytes are written before full status is checked. 


If error is detected, clear the status register before attempting retry 
or other error recovery. 
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When erase Is completed, the Erase Status bit should be 
checked. If erase error is detected, the status register should 
be cleared. The command user interface remains in read status 
register mode until further commands are issued to it. 


This two-step sequence of set-up followed by execution 
ensures that memory contents are not accidentally erased. 
Also, reliable block ensure can only occur when VeP = VPPH. In 
the absence of this high voltage, memory contents are 
protected against erasure. If block erase is attempted while VPP 
= VpPL, the VeP status bit will be set to “1”. Erase attempts 
while VPPL < VPP < VPPH produce spurious results and should not 
be attempted. 


BYTE WRITE SETUP/WRITE COMMANDS 


Byte write is executed by a two-command sequence. The byte 
write setup command (40H) is written to the command user 
interface of the chip selected, followed by a second write 
specifying the address and data (latched on the rising edge of 
WE) to be written. The WSM then takes over, controlling the 
byte write and write verify algorithms internally. After the two- 
command byte write sequence is written to it, the device 
automatically outputs status register data when read (see 
Figure 7; Byte Write Algorithm). The CPU can detect the 
completion of the byte write event by analyzing the output of 
the WSM Status bit of the status register. Only the read status 
register command is valid while byte write is active. 


When byte write is complete, the byte write status bit should 
be checked. If byte write error is detected, the status register 
should be cleared. The internal WSM verify only detects errors 
for “1s that do not successfully write to “O"s. The command 
user interface remains in read status register mode until further 
commands are issued to It. If byte write is attempted while VPP 
= VpPL, the VPP status bit will be set to “1”. Byte write attempts 
while VPPL < VPP <VPPH produce spurious results and should not 
be attempted. 
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Write 20H, 
Block Address 
Write DOH, 
Block Address 


Erase Suspend 
Loop 


Yes 
Full Status 
Check if Desired 
Block Erase 
Completed 


FULL STATUS CHECK PROCEDURE 


Status Register Data 
Read (See Above) 


YES 


E 
Byte Erase 
Successful 
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| Operation 


Write Data = 20H 
Address = Within block 
to be erased 


Write Data = DOH 
Address = Within block 


to be erased 
Standby/Read Check WSMS bit 

Vou = Ready, VoL = Busy 

Or 

Read Status Register 

Check SR.7 

1 = Ready, 0 = Busy 

Toggle OE or CE to update 

Status Register 


Repeat for subsequent bytes 
Full status check can be done after each byte or after a 
sequence of bytes 


Write FFH after the last byte write operation to reset the 
device to Ready Array Mode 


Bus 
Operation 


Optional CPU may already have read 
Read Status Register data in WSM 
Ready polling above 


Standby Check SR.3 
1 = Vpp Low Detect 


Standby Check SR.4, 5 
Both 1 = Command 
Sequence Error 


Standby Check SR.5 
1 = Block Erase Error 


SR.3 MUST be cleared, if set during a block erase attempt, before 
further attempts are allowed by the Write State Machine. 


SR.5 is only cleared by the clear status register command, in cases 
where multiple bytes are written before full status is checked. 


If error is detected, clear the status register before attempting retry 
or other error recovery. 
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Operation 


FIG. 9 


ERASE SUSPEND/RESUME ALGORITHM 


Write BOH 
Write 70H 
Read Status 
Register 


So" 


yYES 


: Erase Has 
Completed 
Write FFH 
Done 
Reading? 
Write DOH 


4-93 


WF1024K32-XXX 


Erase 
Suspend 


Read 
Status Register 


Standby/Read 


Standby 


Read Array 


Erase Resume 
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Data = BOH 


Data = 70H 


Check RY/BY bit 

VOH = Ready, VOL = Busy 
or 

Read Status Register 


Check SR.7 
1 = Ready, 0 = Busy 
Toggle OE or CE to update 


Status Register 


Check SR.6 
1 = Suspended 


Data = FFH 


Read array data from block 
other than that being 
erased. 


Data = DOH 
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ERASE SUSPEND/ERASE 
RESUME COMMANDS 


The erase suspend command allows block erase interruption in 
order to read data from another block of memory. Once the 
erase process starts, writing the erase suspend command (BOH) 
to the command user interface requests that the WSM suspend 
the erase sequence at a predetermined point in the erase 
algorithm. The WF1024K32-XXX continues to output status 
register data when read, after the erase suspend command is 
written to it. Polling the WSM status and erase suspend status 
bits will determine when the erase operation has been 
suspended (both will be set to “1”). 


At this point, a read array command can be written to the 
command user interface to read data from blocks other than 
that which is suspended. The only other valid commands at this 
time are read status register (70H) and erase resume (DOH), at 
which time the WSM will continue with the erase process. The 
erase suspend status and WSM status bits of the status 
register will be automatically cleared. After the erase resume 
command is written to it, the device automatically outputs 
status register data when read (see Figure 9). VPP must remain 
at VPPH while in erase suspend. 


Vcc, VPP, RP TRANSITIONS AND THE 
COMMAND/STATUS REGISTERS 


Byte write and block erase completion are not guaranteed If 
VpP drops below VpPH. If the Vpp Status bit of the Status 
Register (SR.3) is set to “1”, a Clear Status Register command 
MUST be issued before further byte write/block erase attempts 
are allowed by the WSM. Otherwise, the Byte Write (SR.4) or 
Erase (SR.5) Status bits of the Status Register will be set to 
“1s if error is detected. RP transitions to ViL during byte write 
and block erase also abort the operations. Data is partially 
altered in either case, and the command sequence must be 


repeated after normal operation is restored. Device poweroff, 
or RP transitions to VIL, clear the Status Register to initial value 


10000 for the upper 5 bits. 


The Command User Interface latches commands as issued by 
system software and is not altered by VpP or CS transitions or 
WSM actions. Its state upon powerup, after exit from deep 
powerdown or after Vcc transitions below VLKO, is Read Array 
Mode. 


After byte write or block erase is complete, even after VPP 
transitions down to VpPL, the Command User interface must be 
reset to Read Array mode via the Read Array command if 
access to the memory array Is desired. 
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POWER UP/DOWN PROTECTION 


The WF1024K32-XXX is designed to offer protection against 
accidental block erasure or byte writing during power transi- 
tions. Upon power-up, the device is indifferent as to which 
power supply, VpP or Vcc, powers up first. Power supply 
sequencing is not required. Internal circuitry in the device 
ensures that the Command User interface is reset to the Read 
Array mode on power up. 


POWERDOWN AND RESET 


The WF1024K32-XXX offers a deep power-down feature, 
entered when RP is a Vit. Current draw thru Vcc is 0.8 pA 
typical in deep power-down mode, with current draw through 
Vp typically 0.4 yA. During read modes, RP-low deselects the 
memory, places output drivers in a high-impedence state and 
turns off all internal circuits. The device requires time tPWH 
(see AC Characeristics-Read-Only Operations) after return from 
powerdown until initial memory access outputs are valid. After 
this wakeup interval, normal operation is restored. The 
Command User Interface is reset to Read Array, and the upper 
5 bits of the Status Register are cleared to value 10000, upon 
return to normal operation. 


During block erase or bytewrite modes. RP low will abort either 
operaton. Memory contents of the block being altered are no 
longer valid as the data will be partially written or erased. 
Time tPs after RP goes to logic-high (VIH) is required before 
another command can be written. 


This use of RP during system reset is important with automated 
write/erase devices. When the system comes out of reset it 
expects to read from the flash memory. Automated flash 
memories provide status information when accessed during 
write/erase modes. If a CPU reset occurs with no flash memory 
reset, proper CPU initialization would not occur beause the 
flash memory would be providing the status information 
instead of array data. These flash memories allow proper CPU __ 
initialization following a system reset through the use_of the RP 
input. In this application RP is controlled by the same RESET 
signal that resets the system CPU. 


RY/BY AND BYTE WRITE/BLOCK 
ERASE POLLING 


RY/BY is a full CMOS output that provides a hardware method 
of detecting byte write and block erase completion. It 
transitions low time twHRL after a write or erase command 
sequence Is written to the device, and returns to VOH when the 
WSM has finished executing the internal algorithm. 


RY/BY can be connected to the interrupt input of the system 

CPU or controller. It is active at all times, not tristated if the 
device CS or OE inputs are brought to VIH. RY/BY is also VOH 
when the device is in Erase Suspend or deep powerdown modes. 


W WHITE MICROELECTRONICS 
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PACKAGE DIMENSIONS 
(16A07) 


5.9 mm 0.233") 4 233") 
ott 


a ae 
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PACKAGE DIMENSIONS 
(14A15) 


35 mm (1.385") + .38 mm ee 


WF1024K32-XXxX | 


25.4 mm (1.0") 


oe (0.050") + .127 mm (0.005") 


3.12 mm (0.128") + .127 mm 
=a (0.005") (SR) 


Iason (0.030") + .127 mm (0.005") 


25.4 mm (1.0") 


40mm (1.56") + 0.38mm (0.015") SQ 


5.1mm (0. a othe 
Dee ") 
4 PLACES 


1.27mm (0.050") 0.38mm (0.015") 
REF. + 0.08mm (0.003) 
68 PLACES 
38mm (1.50") REF. 
4 PLACES 
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oe 1.27 mm (0.050") TYP. DIA. 
<—j——_ 


0.46 mm (0.018") TYP. DIA. 


7 _ 5.1mm (0.205") MAX. 


_ ~at— 0.25mm (0.010") TYP 
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FIG. 12 


PIN CONFIGURATION FOR WF1024K32A-XHX 
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Oa Ouvon 
Oa Oaro 
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Oates OArz 
Oar Ovec 
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Ovor1 Oars 
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Ovors 
Ovors 
Ovos 
Ovor 
Ooe 

Oars 
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ORDERING INFORMATION 


W F 1024K32 X - XXX X X 


L Vpp PROGRAMMING VOLTAGE 
Blank=12V,5=5V 


DEVICE GRADE: 
M = Military Screened -55°C to +125°C 
| = Industrial -40°C to +85°C 
C = Commercial 0 to +70°C 
PACKAGE TYPE: 
H = Ceramic Hex in line package 


HS = Ceramic Hex in line package, 
no shoulders 


G4 = 40 mm Ceramic Quad Flat Pack 
ACCESS TIME in nS 


IMPROVEMENT MARK 
A = Alternate Address line assignment 


ORGANIZATION, 1024K x 32 

User configurable as 2048K x 16 or 4M x 8 
Flash PROM 
WHITE MICROELECTRONICS 


Device Type Package SMD Number 


1024K X *5962 94613-01HXX 
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NOTES: 
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WC32-P020 


68020 BASED MICROCOMPUTER MODULE 


FEATURES 

M@ 100% CMOS 

M@ Single 5V Operation 

HM 32K x 32 Bit Zero-Wait State EEPROM 

WM 32K x 32 Bit Zero-Wait State SRAM 

M@ DUART with Full RS-232/RS-422/RS-485/TTL Levels 


M@ Real-Time Clock with Connections for External Battery 
(3 to 12 Volts) 


HM Power On Reset Circuit 
M@ 8 External |/0 Pins for Keypad Encoding 
@ Counter Timer for Timer Ticks 


FIG. 1 


BLOCK DIAGRAM 14.7456 MHz 


a 
Clock/Reset 
Control 


8 Lines 


7 Interrupt 
Lines | Controller 
Real Time 
Clock 


32.768 KHz 39 Lines 


August 1994 5-1 


Line Buffers} } Numeric | 


i Processor ; 


@ Interrupt Processing 

M@ 16 External Memory Decodes 

M@ 11 External I/O Decodes 

M@ Wait-State Generator for External Devices 

@ Fully Buffered 

HM Low Power Consumption (700mA Typical) 

M@ Most 68020 Signals Provided Externally for Easy Interface 
@ Optional MC68881/68882 Floating-Point Co-Processor 

M@ Internal/External CPU Clock Operable 

M@ Software In-System-Reprogrammable EEPROM 


14 Lines 


32 
DUART General |/O aa 


32K x 32 Bit 
EEPROM 7 
32K x 32 Bit 
SRAM 
Memory 16 
Decode Lines 
/O 
Decode 
32 
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DESCRIPTION 


The WC32-P020 is a fully self-contained microcomputer system 
in a single hermetically sealed 180-pin flatpack package. The 
WC32-P020 is based on the Motorola MC68020 microprocessor 
and contains 32K x 32 bits each of zero-wait state EEPROM and 
SRAM, memory and |/0 decode, address and data buffers, 
general |/0, and a 68681-type DUART with full RS-232/RS-422/ 
RS-485/TTL levels. Also on board is a counter timer, interrupt 
controller, and a 32.7KHz real-time clock with provisions for 
external battery back-up. Figure 1 is the WC32-P020 Block 
Diagram. 


Standard CPU operating speed is 15MHz with zero-wait state. 
Internal CPU clock is 50% duty cycle with provision for external 
CPU clock. The three temperature ranges available are 0°C to 
+70°C, -40°C to +85°C, and -55°C to +125°C. The WC32-P020 
can also be supplied with an onboard MC68881/68882 floating- 
point co-processor. 


The microcomputer module measures just 2.4" x 2.4" and can 
be operated from a single 5V supply. Power consumption Is 
kept low through the use of 100% CMOS construction. Current 
drain is typically 700mA. 


The WC32-P020 module is adaptable to the outputs of an 
external 68020 emulator. Use of an emulator facilitates trouble 
shooting or debugging the rest of the module’s system, both 
internal and external functions. 


EMULATE MODE 


The WC32-P020 is put in Emulate Mode by setting the EMUL* 
pin low. When in the emulate mode, the 68020's Normal Mode 
buffered function outputs from the hybrid module become 
inputs to the module. 


INTERNAL MEMORY 


The WC32-P020 contains a total of 256K bytes of internal 
memory. There are 128K bytes (32K x 32 bits) of EEPROM 
located in Supervisor Program Space at addresses $00000000- 
$O001FFFF. This memory is used for initial reset vector storage 
and for main program or operating system storage. It is zero- 
wait state memory and is designed for fast execution. The 
EEPROM is write-protected and can only be programmed by 
using the circuit in the Users Manual, Appendix A (or procure- 


ment of the WC32-P020 Programmer from White Microelectron- 


ics). If a write is attempted to this memory, a bus error will 
occur. 


There are also 128K bytes (32K x 32 bits) of zero-wait state 
Static Ram (SRAM). This memory is located in Supervisor Data 
Space at address $00000000-$0001FFFF. It is used for 


exception-vector storage and stack memory area as well as 
general-purpose RAM. 
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MEMORY MAP OPTIONS 


The internal EEPROM is normally mapped at addresses 
$00000000-$0001FFFF in Supervisor Program Space. Option- 
ally, it may be located at addresses $00000000-$0001FFFF in 
Supervisor Program/Data Space. The internal SRAM is 
normally mapped at addresses $00000000-$0001FFFF in 
Supervisor Data Space. Optionally, it may be located at 
addresses $00020000-$0003FFFF in Supervisor Program/Data 
Space. 


All external Memory Chip Selects may optionally be located in 
Supervisor Program Space, Supervisor Data Space, User 
Program Space, or User Data Space. All external 1/0 Chip 
Selects may optionally be located in Supervisor Program Space, 
Supervisor Data Space, User Program Space, or User Data 
Space. 


The WC32-P020 memory map is factory set and factory 
changeable; contact the factory if a different memory map Is 
required. 
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PIN FUNCTIONS 


The WC32-P020 is packaged in a 180-pin metal flatpack with 
leads on all four sides. The following is a tabulation of the pin 
names and their function (* indicates signal is active low). 
NOTE: All control INPUTS to 68020 are not buffered. Most 
OUTPUTS are buffered. 


PIN NAME ~ DESCRIPTION 


(1) Interrupt Priority Level, Bit 0 (Output monitor of 68020 input) 


User-Pgm* Active low output indicating that the 68020 is accessing User Program Space 


CDIS* Cache disable input. A low on this pin will disable the 68020 internal cache 


EEPGM* Active low input used to enable the programming of the internal EERPROMS 


SDI/CIOS Serial data input for programming the internal programmable logic devices/Internal (LOW) or External 
CPU CLOCK control (HIGH) 


SOUTA RS-232/TTL data out from UART A, or RS-422 data out from UART A, or RS-485 data 
in/data out to/from UART A 


RS-232/TTL Clear to Send input to UART A, or RS-422 Clear to Send input to UART A, or 
RS-485 CTS/RTS to/from UART A 


RS-232/TTL data in to UART B, or RS-422 data in to UART B, or RS-485 data in/data 
out to/from UART B 


RS-232/TTL data out from UART Bor RS-422 data out from UART A, or RS-485 data 
in/data out to/from UART B 


RS-232/TTL Clear to Send from UART B, or RS-422 Clear to Send from UART B, or RS-485 
CTS/RTS to/from UART B 


Ground connections 108, 153 


Buffered Function Code 2 output 


SIINGOW SHOSSIIONdOYIIN BE 


Buffered Function Code 0 output 


Active low output indicating when the 68020 is operating in Supervisor Program Space 


1. Indicates pins connected to an emulator when device is in emulation mode. 
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PIN NAME DESCRIPTION, = 


Supr-Data* Active low output indicating when the 68020 is operating i 


n Supervisor Data Space 


(1) Active low input/output for Data Transfer Acknowledge, Bit 0. In Interrupt Acknowledge Cycle, 
output monitor of input to 68020 to tell 68020 that an interrupt should vector. If user has both 
vector and autovector set at same interrupt level, this Pin must be monitored to distinguish 
between the two. The P020 REV3 will service autovector before vector (same interrupt level). 


DSACKO* 


BERR* Active low input/output for Bus — Error 


Clock input for programming the internal programmable logic devices 


INT6*-INT 1 Active low inputs for interrupts 


EMUL* Active low input for disabling the internal buffers for programming the internal EEPROM. Must be 
tied low when using an emulator 


Processor clock output (14.7456, MHz) or external processor clock input 


CSIO9* 
CSIOA* 


Chip Select 1O ouput at addresses $FF900000-$FF9FFFFF in Supervisor Data Space 
Chip Select 1O ouput at addresses $FFAO0000-$FFAFFFFF in Supervisor Data Space 


CSIO1* 


CSIOC* Chip Select lO ouput at addres-ses $F FCO0000-$FFCFFFFF in Supervisor Data Space 
CSIOD* Chip Select IO ouput at addres-ses $FFDOO0000-$FFDFFFFF in Supervisor Data Space 


RESET* 
FPCPCS* 


BA31-BA28 


(1) Buffered Address Bus outputs 31 through 28 


BDO-BD15 
BD16-BD31 


(1) Buffered Data Bus inputs/outputs 0 through 15 
(1) Buffered Data Bus inputs/outputs 16 through 31 


SJINGOW SHOSSIDOUdOYDIIN Bea 


BGACK* Bus Grant Acknowledge output 


snipers ape nips enamine i egg a gi 
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PIN NAME DESCRIPTION ~ 
128 CSMC* Chip Select Memory output at addresses $0C000000-$0CFFFFFF in Supervisor Data Space 
130 CSME* Chip Select Memory output at addresses $0EOO0000-$OEFFFFFF in Supervisor Data Space 


131 CSMF* Chip Select Memory output at addresses $0FOOO000-$0FFFFFFF in Supervisor Data Space 


133 CSMo" Chip Select Memory output é at addresses $09000000- SOSFFFFFF i in 1 Supervisor Data Space 


135 CSM8* Chip Select Memory output at addresses $08000000-$08FFFFFF in Supervisor Data Space 
136 CSMO0* Chip Select Memory output at addresses $00000000-$00FFFFFF in Supervisor Data Space 


138 CSM2* Chip Select Memory output at addresses $02000000-$02FFFFFF in Supervisor Data Space 


140 CSM4* Chip Select Memory output at addresses $04000000-$04FFFFFF in Supervisor Data Space 
141 CSM5* Chip Select Memory output at addresses $05000000-$05FFFFFF in Supervisor Data Space 


143 CSM7* Chip Select Meioiy outoute at ipadaresses $07000000- $07FFFFFF i in 7 Supervisor Data Guace 


General-purpose Status register, STAO.6 input Bits 4-6 


STAO.4- 
STAO.3- 


General-purpose Status register, STAO.2 input Bits 3-2 


1IOR1.0- Input/Output register 1, Bits 0-2 IOR1.2 


164 CSM10* Chip Select Memory output at addresses $10000000-$8FFFFFFF in Supervisor Data Space 


165 BAS* (1) Buffered Address Strobe output signal 


167 MODE Mode input for programming the internal Programmers: dic devices — 


168 | ered Read/Modify/V lrite output signal 
169 BIPEND* (1) Buffered interrupt pending output signal 
170 BOCS* (1) Buffered Operand Cycle Start output signal 


174 BDBEN* (1) Buffered Data Buffer Enable output signal 
175 BBG* (1) Buffered Bus Grant output signal 


177 WR* Write output signal for external devices 
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PIN NAME DESCRIPTION 


Serial output for programming the internal programmable logic devices 


(1) Interrupt Priority Level, Bit 1 (Output monitor of 68020 input) 
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INTERRUPT OPERATION 


The WC32-P020 has an internal interrupt controller to handle 
both internal and external interrupts. The interrupt controller 
can handle up to 7 interrupts. 


There are seven (7) external interrupts (INT1-INT6, NMI) and 
four (4) internal interrupts (DUART, KEYPAD, TIMER, 
REAL TIME CLOCK). 


STANDARD INTERRUPT CONFIGURATION 


Signal | Level | Priority 
TIMER (INTERNAL) | 6 | (AUTOVECTOR) 
LINT4(EXTERNAL) | 4 | (AUTOVECTOR) 


INT3 (EXTERNAL) (AUTOVECTOR) 
KEYPAD (INTERNAL) (AUTOVECTOR) 
DUART (INTERNAL) (AUTOVECTOR) 


All external interrupts are active low interrupts. 


The interrupt priorities are factory set and factory changeable. 
Contact the factory if different priorities are required. 


DUART 


The standard WC32-P020 contains a 68681 type DUART with 
full RS-232 level shifters, receivers/drivers, on both channels 
(DIN, DOUT, CTS, RTS). Six other options are available: (1) one 
full channel of RS-422, (2) one channel of RS-232 and one 
channel of RS 485, (3) one channel of RS-232 and one channel 
of TTL levels, (4) two channels of RS-485, (5) one channel of 
RS-485 and one channel of TTL levels, and (6) two channels of 
TTL levels. It operates at a clock frequency which is deter- 
mined by internal I/O (82055 device) output at PCO and PC1 (at 


Address $FF500002). 
PCLK FREQ/16 


The DUART is located in supervisor data space at $FF800000- 
SFFSFFFFF, with the base address being $FF800000. All access 
to non-defined locations should be avoided. 


ee 
re re 
por | 
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REAL TIME CLOCK 


The WC32-P020 contains an 8572A type real time clock (RTC). 
The RTC has separate 32.768 KHz crystal, with provisions for 
external battery back-up (3 to 12V) for both the time and the 
internal RAM. There are also optional interrupts to the 
processor. 


The RIC is located in Supervisor Data Space at addresses 
$FF400000-$FF40001F. All functions of the RTC are controlled 
by a set of seven registers. The memory map of the RTC 
consists of two 31-byte pages: (1) Page 0, with Real Time 
Clock/Calendar/Alarm/Control functions and (2) Page 1, with 
general purpose CMOS RAM. A main status register is 
common to both pages. Status bits are provided to indicate 
initial application of battery power, system power, and low 
battery detection. Power Supply Bus glitch protection Is also 
incorporated. 


Time and date are maintained from 1/100 of a second to year 
and leap year in a BCD format, 12 or 24 hour modes. Day of 
week, day of month and day of year counters are provided. 
Automatic log of time into RAM at power failure may be 
accomplished by setting the Time Save Enable bit (D7) of the 
Time Save Control Register in Page 0. 


Battery back-up voltage to be used with the WC32-P020 must 
be specified at time of purchase. 


STATIC CMOS RAM 


The Page 1 31 general-purpose RAM bytes are not dedicated 
within the RTC. They can be used by the processor and are 
fully available during the update cycles. Additionally, any of 
the Page 0 RAM locations that are not being used for their 
intended purpose may be used as general-purpose CMOS RAM, 
providing up to 44 bytes total of storage. 


When time and calendar information must use battery back-up, 
very frequently there is other non-volatile data that must be 
retained when main power is removed. The 31 (44) user RAM 
bytes serve the need for low-power CMOS battery-backed storage. 


PARALLEL 1/0 (KEYBOARD DECODER) 


The WC32-P020 provides 11 general-purpose input/output 
lines. These lines are ideally suited for keyboard input and 
decoding. Eight (8) of these inputs are dedicated inputs which 
can also provide an interrupt to the processor. These eight 
lines are logically ANDed to provide an interrupt to the 
processor if any one of the eight lines is low (logic "O"). The 
remaining three (3) may be programmed to be either input or 
output. 
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TIMERS 


The WC32-P020 has three (3) internal counter timers (82054). 
Timer 0 is used for timer-tick interrupt to the processor for time 
keeping and operates at one-half CPU clock rate. Timer 1 may 
be used optionally as a general-purpose countdown timer 
operating at one-half CPU clock rate or cascaded with Timer 0 
for a longer timer-tick interrupt to the processor. Timer 2 
operates at the DUART clock rate. 


The cascading option for Timer 1 should be specified at time of 
purchase. 


STATUS REGISTER 


The WC32-P020 contains an 8-bit general-purpose status 
register. This register is located in Supervisor Data Space at 
addresses $FF70000-$FF7FFFF. This register is a read-only 
register and any attempted write will cause a bus error. 


The inputs to the register are latched at chip-enable so that 
only valid signals will be provided to the processor. 


WAIT-STATE GENERATOR 


The WC32-P020 has an internal wait-state generator pro- 
grammed at the factory. This generator is capable of inserting 
wait states for any of the chip select outputs. The generator 
also generates a BUS ERROR signal if a DSACK® is not received 
within the specified amount of time. This time is factory set at 
64 processor clock periods (4.3uS with standard CPU crystal). 
This time is also changeable at the factory if needed. 
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MC68881/68882 CO-PROCESSOR 


The WC32-P020 has the provision for having a MC68881/68882 
floating point co-processor installed. This is an option and not 
provided with the standard WC32-P020. 

In addition to this option, a chip select 'FPCPCS' (Pin 55) is 
provided to select an external MC68881/68882 co-processor. 
This is an active low enable. This signal also serves as a chip- 
select monitor when the internal co-processor Is accessed. 


PACKAGE 


The WC32-P020 is contained in a 180-pin metal flatpack shown 
in Figure 2. This package is welded to provide a hermetic seal. 
Pin is denoted by a dot on the marking. 
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FIG. 2 
PACKAGE DIMENSION 
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68040 BASED MICROCOMPUTER MODULE 


FEATURES 

@ 100% CMOS 

M@ Single 5V Operation 

WM 128K x 32 SRAM 

M DUART with RS-232 

@ Real-Time Clock 

M@ External Memory Decodes 
@ 11 External 1/0 Decodes 
M@ Fully Buffered Outputs 


M@ Most 68040 Signals Provided 
Externally for Easy Interface 


FIG. 1 
BLOCK DIAGRAM 


68040 


MICRO- 


MC88915 | | processor 


Clock 
Generator 


Line Buffers 


a 
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WC32-P040 


ADVANCED* 


DESCRIPTION 


The WC32-P040 is a fully self-contained microcomputer system 
in a single hermetically sealed 344-pin flatpack package. The 
WC32-P040 is based on the Motorola MC68040 microprocessor 
and contains 128K x 32 bits of SRAM, memory and |/0 decode, 
address and data buffers, general |/0, and a 68681-type DUART 
with full RS-232. Figure 1 is the WC32-P040 Block Diagram. 


Standard CPU operating speed is 25MHz with zero-wait state. 
There are provisions for an external CPU clock. The three 
temperature ranges available are 0°C to +70°C, -40°C to 
+85°C, and -55°C to +125°C. 


The microcomputer module measures just 60mm square and 


can be operated from a single 5V supply. Power consumption 
is kept low through the use of 100% CMOS construction. 

The WC32-P040 module is adaptable to the outputs of an 
external 68040 emulator. Use of an emulator facilitates trouble 
shooting or debugging the rest of the module's system, both 
internal and external functions. 


* This data sheet describes a product under development and is subject to 
change or cancellation without notice. 


128K x 32 Bit 
SRAM 


Memory 
Decode 


Decode 
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FIG. 2 
PACKAGE (14B79) ee 
180 PIN MQFP | MATERIA 

_ Case and Leads: 
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- spec FA a 


| \. 3.18 mm (0.125") REF 
(4 Places) 


ee 05.9 0 (2.200) TY 2.2 mm (0.087") REF 
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WHITE MICROELECTRONICS WC8P31F-64X 


80031 BASED MICROCONTROLLER MODULE 
WITH 64K FLASH AND 8K SRAM 


FIG. 1 
PIN CONFIGURATION 


FEATURES 


@ 80031 - Based 
MCS-51 architecture 
Speed to 16MHz 
200nS write cycle time 


M@ Memory 
64K Bytes of FLASH, program memory 
8K Bytes of SRAM, data memory 


M Open System Architecture 
Allows additional peripherals 
Allows additional memory 

M 100% CMOS design 

M@ Idle and power down modes 

M@ 12.0 VPP, 5.0 Vcc Supplies 


HM Low Power Consumption 
35mA operating current, maximum 
500uA power down current, maximum 


M@ Temperature ranges 
-40°C to +85°C Industrial 
-55°C to +125°C Military 


M@ Screening and burn in to military 
standards are available options 


M@ Intended for use in very high density systems, where 
Space and power are at a premium. 


XTAL2 |_| 18 
XTAL1 |] 19 


Mi Packaging and construction is a compact 2.1°x0.75' 
x0.185° 40-pin hermetically sealed metal DIP well 
Suited to military and severe industrial applications 
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PIN DESCRIPTION 


Vss (PIN 20) 
Circuit ground potential. 


Vcc (PIN 40) 
Supply voltage during normal, Idle and Power Down operation. 


PORT 0 (PINS 32-39) ADO - AD7 

Port 0 is the multiplexed low-order address and data bus during 
access to Program and Data Memory. It uses strong internal 
pullups when emitting 1's. 


PORT 1 (PINS 1-8) 

Port 1 is an 8-bit bi-directional I/O port with internal pullups. 
Port 1 pins that have 1’s written to them are pulled high by the 
internal pullups, and in that state can be used as inputs. As 
inputs, Port 1 pins that are externally being pulled low will 
source current (IIL, on the data sheet) because of the internal 
pullups. P10 also has a special programming function. See 
Erase Algorithm (page 6) 


PORT 2 (PINS 21-28) A8 - A15 

Port 2 emits the high-order address byte during fetches from 
program memory and during accesses to data memory that use 
16-bit addresses (MOVX @DPTR). In this application, it uses 
Strong internal pullups when emitting 1's. During accesses to 
data memory that use 8-bit addresses (MOVX @Ri), Port 2 
emits the contents of the P2 Special Function Register. 


PORT 3 (PINS 10-17) 

Port 3 is an 8-bit bi-directional I/O port with internal pullups. 
Port 3 pins that have 1's written to them are pulled high by the 
internal pullups, and in that state can be used as inputs. As 
inputs, Port 3 pins that are externally being pulled low will 
source current (IIL, on the data sheet) because of the pullups. 
It also serves the functions of various special features of the 
MCS-51 family, as listed below. 


Alternate Function 


(serial input port) 
(serial output port) 


P3 
3 


—_ | © 
=o) 


(external interrupt 0) 
(external interrupt 1) 
(Timer 0 external input) 


(Timer 1 external input) 


xD 
xD 
INTO 
INT1 


“ 


3 
3 
3 
a 
3 


: 


(external Data Memory write strobe) 


RD (external Data Memory read strobe) 


0 
1 
2 
3 
- 
5 
6 
7 


P3 
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RST (PIN 9) 

A high level on this for two machine cycles while the oscillator 
is running resets the device. An internal pull-down resistor 
permits Power-On reset using only a capacitor connected to 
Vcc. This pin does not receive the power-down voltage as Is 
the case for other MCS-51 family members. This function has 
been transferred to the VCc pin. 


ALE (PIN 30) 

Address Latch Enable output for latching the low byte of the 
address during accesses to external memory. It is also the ALE 
input when programming the internal FLASH memory. 


PSEN (PIN 29) 

Program Store Enable output is the read strobe to external 
Program Memory. PSEN is activated twice each machine cycle 
during fetches from external Program Memory. (Two activa- 
tions of PSEN are skipped during each access to external Data 
Memory). PSEN is also the read strobe input when program- 
ming the internal FLASH memory. 


Vpp (PIN 31) 


Erase/Program Power Supply for writing the command register, 
erasing, or programming the internal FLASH memory. 


XTAL1 (PIN 19) 
Input to the inverting amplifier that forms the oscillator. 


XTAL2 (PIN 18) 
Output of the inverting amplifier that forms the oscillator 
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OSCILLATOR CHARACTERISTICS 


XTAL1 and XTAL2 are the input and output, respectively, of an 
inverting amplifier which is configured for use as an on-chip 
oscillator, as shown in Figure 2. Either a quartz crystal or 
ceramic resonator may be used. 


FIG. 2 
CRYSTAL OSCILLATOR 


XTAL2: 18 


XTAL1: 19 


Vss: 20 
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IDLE AND POWER DOWN OPERATION 


Figure 4 shows the internal Idle and Power Down Clock 
configuration. As illustrated, Power Down operation stops the 
oscillator. Idle mode operation allows the interrupt, serial port, 
and timer blocks to continue to function while the clock to the 
CPU is gated off. 


These special modes are activated by software via the Special 
Function Register, PCON. Its hardware address is 87H. PCON 
is not bit addressable. 


IDLE MODE 


The instruction that sets PCON.O is the last instruction executed 
before the idle mode is activated. Once in the Idle mode the CPU 
status is preserved in its entirety: the Stack Pointer, Program 
Counter, Program Status Word, Accumulator, RAM (internal), and 
all other registers maintain their data during Idle. 


There are two ways to terminate the Idle mode. Activation of 
any enabled interrupt will cause PCON.O to be cleared by 
hardware, terminating Idle mode. The interrupt is serviced, and 
following RETI, the next instruction to be executed will be the 
one following the instruction that wrote a 1 to PCON.O. 


The flag bits GFO and GF1 may be used to determine whether 
the interrupt was received during normal execution or during 
the Idle mode. For example, the instruction that writes to 
PCON.O can also set or clear one or both flag bits. When Idle 
mode is terminated by an enabled interrupt, the service routine 
can examine the status of the flag bits. 


The second way of terminating the Idle mode is with a 
hardware reset. Since the oscillator is still running, the 
hardware reset needs to be active for only 2 machine cycles 
(24 oscillator periods) to complete the reset operation. 


FIG. 3 
IDLE AND POWER DOWN HARDWARE 


U 
pe 


XTAL2 XTAL1 
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POWER DOWN MODE 


The instruction that sets PCON.1 is the last executed prior to 
entering power down. Once in power down, the oscillator is 
stopped. The contents of the onchip RAM and the Special Function 
Register is saved during Power Down mode. A hardware reset Is 
the only way of exiting the Power Down mode. 


In the Power Down mode, Vcc may be lowered to minimize 
circuit power consumption. Care must be taken to ensure the 
voltage is not reduced until the Power Down mode is entered, 
and that the voltage is restored before the hardware reset is 
applied which frees the oscillator. Reset should not be 
released until the oscillator has restarted and stabilized. 


INTERNAL MEMORY 


The internal memory of the WC8-P31F-64X consists of 64K 
bytes of FLASH located in program memory at OOOOH-FFFFH and 
8K bytes of SRAM located in data memory at 8000H-9FFFH. 


FLASH MEMORY PROGRAMMING 


Internal Flash program memory erasure and programming are 
accomplished via the command register, when high voltage Is 
applied to the Ver pin. The contents of the register serve as 


Interrupt, 
Serial Port, 
Timer Blocks 


CPU 
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PCON: POWER CONTROL REGISTER 


(LSB) 
BI 25 etes6 caacteasneaeniaeminesaciateenettaneosess GF1 GFO PD IDL 


SMOD PCON.7 


| | PONG 
|| PCONS 


Function 


Double baud rate bit. Is set toa 1. The 
baud rate is doubled when the serial port is 
being used in either modes 1, 2, or 3 


(Reserved) 
(Reserved) 
(Reserved) 


|| PCONA 


IDL 


PCON.O 


General-purpose flag bit. 
General-purpose flag bit. 


Power Down bit. Setting this bit activates 
power down operation. 


Idle mode bit. Setting this bit activates idle 
mode operation. 


lf 1"s are written to PD and IDL at the same time, PD takes precedence. The 
reset value of PCON is (OXXX0000). 


COMMAND DEFINITIONS 


input to the internal state-machine. The state-machine outputs 
dictate the function of the device. 


The command register itself does not occupy an addressable 
memory location. The register is a latch used to store the 
command, along with address and data information needed to 
execute the command. The command register is written by 
bringing Write-Enable to a logic-low level (Vit) while ALE is 
low. Addresses are latched on the falling edge of Write- 
Enable, while data is latched on the rising edge of the Write- 
Enable pulse. Standard microprocessor write timings are used. 


The three high-order register bits (R7, R6, R5) encode the 
control functions. All other register bits, R4 to RO, must be 
zero. The only exception is the reset command when FFH is 
written to the register. Register bits R7 - RO correspond to 
data inputs D7 - DO. Refer to Table 2 and Figure 9 for timing 
parameters. 


WC8P31F-64X 


MEMORY FUNCTIONS 


When low voltage is applied to the Ver pin, the contents of the 
command register default to OOH, enabling read-only operations. 


Placing high voltage on the Ver pin enables read/write 
operations. Device operations are selected by writing specific 
data patterns into the command register. Table 1 defines these 
register commands. NOTE: Any reference to chip enable 
should be referenced to the falling edge of ALE when accessing 
the internal memory for programming operations. Insure pin 9 
RST is HIGH during all programming operations. Then follow 
normal bus cycle operation for access to memory. 


READ COMMAND 


While Ver is high, for erasure and programming, memory 
contents can be accessed by the read command. The read 
operation Is initiated by writing OOH into the command register. 
Microprocessor read cycles retrieve array data. The device 
remains enabled for reads until the command register contents 
are altered. 


The default contents of the register upon Ver power-up is OOH. 
This default value ensures that no spurious alteration of 
memory contents occurs during the Ver power transition. 


SET-UP ERASE / ERASE COMMANDS 


Set-up Erase is a command-only operation that stages the 
device for electrical erasure of all bytes in the array. The Set- 
up Erase operation is performed by writing 20H to the 
command register. 


To commence chip-erasure, the erase command (20H) must 
again be written to the register. The erase operation begins 
with the rising edge of the Write-Enable pulse and terminates 
with the rising edge of the next Write-Enable pulse (i.e., Erase- 
Verify Command). 


This two-step sequence of set-up followed by execution ensures 
that memory contents are not accidentally erased. Also, chip- 
erasure can only occur when high voltage is applied to the VPP pin. 
In the absence of this high voltage, memory contents are protected 
against erasure. Refer to Figures 8 and 10. 
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TABLE 1 —- COMMAND DEFINATIONS 


Set-up Erase/Erase 2 


SET-UP PROGRAM / PROGRAM 
COMMANDS 


Set-up program is a command-only operation that stages the 
device for byte programming. Writing 40H into the command 
register performs the set-up operation. 


Once the program set-up operation is performed, the next 
Write-Enable pulse causes a transition to an active program- 
ming operation. Addresses are internally latched on the falling 
edge of the Write-Enable pulse. Data is internally latched on 
the rising edge of the Write-Enable pulse. The rising edge of 
Write-Enable also begins the programming operation. The 
programming operation terminates with the next rising edge of 
Write-Enable, used to write the program-verify command. 
Refer to Figure 5, 6 and 7. 


ERASE-VERIFY COMMAND 


The erase command erases all bytes of the array in parallel. 
After each erase operation, all bytes must be verified. The 
Erase-Verify operation is initiated by writing AOH into the 
command register. The address for byte to be verified must be 
supplied as it is latched on the falling edge of the Write-Enable 
pulse. The register write terminates the erase operation with 
the rising edge of its Write-Enable pulse. Reading FFH from the 
addressed byte indicates that all bits in the byte are erased. 


The Erase-Verify command must be written to the command 
register prior to each byte verification to latch its address. The 
process continues for each byte in the array until a byte does 
not return FFH data, or the last address is accessed. 


In the case where the data read is not FFH, another erase 
Operation is performed. (Refer to Set-up Erase/Erase). 
Verification then resumes from the address of the last verified 
byte. Once all bytes in the array have been verified, the erase 
step is complete. The device can be programmed. At this 
point, the verify operation is terminated by writing a valid 
command (e.g., Program Set-up) to the command register. 
Figure 8 illustrates how commands and bus operations are 
combined to perform electrical erasure of the memory. 
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First Bus Cycle 


[ReadMemoy =| trite | XP 
Write |X | Write | 


Second Bus Cycle 
Addr Data 


PROGRAM-VERIFY COMMAND 


The memory is programmed on a byte-by-byte basis. Byte 
programming may occur sequentially or at random. Following 
each programming operation, the byte just programmed must 
be verified. 


The program-verify operation is initiated by writing COH into 
the command register. The register write terminates the 
programming operation with the rising edge of its Write-Enable 
pulse. The program-verify operation stages the device for 
verification of the byte last programmed. No new address 
information is latched. 


A microprocessor read cycle outputs the data. A successful 
comparison between the programmed byte and true data means 
the byte is successfully programmed. Programming then 
proceeds to the next desired byte location. Figure 5, the 
programming algorithm, illustrates how commands are 
combined with bus operations to perform byte programming. 


RESET COMMAND 


A reset command is provided as a means to safely abort the 
erase- Or program-command sequences. Following either set- 
up command (erase or program) with two consecutive writes of 
FFH will safely abort the operation. Memory contents will not 
be altered. A valid command must be written to place the 
device in the desired state. 
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PROGRAMMING ALGORITHM 


The programming algorithm uses programming operations of 
10uS duration. Each operation is followed by a byte verifica- 
tion to determine when the addressed byte has been success- 
fully programmed. The algorithm allows for up to 25 program- 
ming operations per byte, although most bytes verify on the 
first or second operation. The entire sequence of programming 
and byte verification is performed with VPP at high voltage. 
Figures 5, 6 and 7 illustrate the programming procedure. The 
algorithm must be followed to ensure proper and reliable 
operation of the device. 


Bus 
Operation 


Standby 


Wait for Ver ramp to 
VePH (= 12.0V)' 
Initialize pulse-pulse count 


Write Set-up Data = 40H 


Program 


Write Program Valid address/data 


Standby Duration of Program 

operation (twHwH1) 
Data = COH; Stops 
Program Operation 


Z 


Write Program 


Verify 


Standby tWHGL 


Read Read byte to verify 


programming 


Standby 


Compare data output to 
data expected 


Max. Address = FFFFH 
(See note 4) 


Data = OOH, resets the 
register for read 
operations. 


Standby Wait for Ver ramp to VpPL' 
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FIG. 4 

PROGRAMMING oe 

ALGORITHM 
VPPH 


PLSCNT =0 


Write Set-up 
Program Cmd 
Write Program 

Cmd (A/D) 


Time Out 10us 
Write Program 
Verify Cmd 
Time Out 6us 


Read Data 
from Device 


Last 
Sass 
Write 
Read Cmd 
Apply 1: Apply! 
VPPL VPPL 
Programming Program 
Completed Error 
NOTES: 


1. See DC Characteristics for value of VpPH. The Vp power supply can be 
hard-wired to the device or switchable. When Ver is switched, Vert 
may be ground, no-connect with a resistor tied to ground, or less 
than Vcc + 2.0V. 

2. Program Verify is only performed after byte programming. A final 
read/compare may be performed (optional) after the register is 
written with the Read command. 

3. CAUTION: The algorithm must be followed to ensure proper and 
reliable operation of the device. 

4. When programming the entire device to OOH prior to Erasure, the last 
address is IFFFFH, where A16 is Pin 1. Failure to do so could cause 
damage to the device. 


Increment 
Address 
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FIG. 5 
PROGRAMMING BLOCK DIAGRAM 


ADO - AD7 


AO - A7 + 
D7 
28F010 


P10 (A16) 


FIG. 6 
PROGRAMMING SCHEMATIC 


P10 (A16) 
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Bus ‘ 
Operation Comments 


ERASE ALGORITHM 


The erase algorithm, Figure 8, yields fast and reliable electrical 
erasure of memory contents. The algorithm employs a closed- 
loop flow, similar to the programming algorithm, to simulta- 
neously remove charge from all bits in the array. 


Erasure begins with a read of memory contents. The reading of 
FFH data from the device would immediately be followed by 
device programming. 


For devices being erased.and reprogrammed, uniform and reliable 
erasure is ensured by first programming all bits in the device to 
their charged state (Data = 00H). . This is accomplished, using the 
programming algorithm, in approximately two seconds. 


Erase execution then continues with an initial erase operation. 
Erase verification (data = FFH) begins at address OOOOH with pin 1 
(Ais) low and continues through the array to the last address 
FFFFH, then begins again at address O000H with pin 1 (A16) high 
and continues through the array to the last address FFFFH, or until 
data other than FFH is encountered. With each erase operation, an 
increasing number of bytes verify to the erased state. Erase 
efficiency may be improved by storing the address of the last byte 
verified in a register. Following the next erase operation, 
verification starts at that stored address location. Erasure typically 
occurs in one second. The algorithm must be followed to ensure 
proper and reliable operation of the device. 
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Standby 


Write 


Write 
Standby 


Write 


Standby 
Read 
Standby 


Write 


Standby 


WC8P31F-64X 


Entire memory must = 00H 
before erasure 

NOTE: Use Quick-Pulse 
Programming™ algorithm 

Wait for VPP ramp to 

VPPH (=12.0V)' Initialize 
Addresses and Pulse Count 


Data =20H 


Data = 20H 


Duration of Erase opera- 
tion, twHw#2 (Table 2) 


Addr = Byte to verify; 
Data = AOH; Stops 
Erase Operation 


TWHOL 


Read byte to verify erasure 


Compare output to FFH 
Increment pulse count 
Last address = IFFFFH (4) 


Data = OOH, resets the 
register for read operations. 


Wait for Ver ramp to Vert (1) 
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FIG. 7 
ERASE ALGORITHM 


Start 
Erasure 


N 


Program All 

Bytes to OOH 
Apply 1. 
VPPH 


ADDR = 00H 
PLSCNT = 0 


Write Erase 
Set-up Cmd 


Write 
Erase Cmd 


Time Out 10ms 


Write Erase 
Verify Cmd 


Time Out 6us 


Read Data 
from Device 


Last Y 
Address 
? 


A 
Increment 
Address 
Y 
NOTES: Write 
1. See DC Characteristics for value of VerH. The Ver power supply can be Read Cmd 


hard-wired to the device or switchable. When Vr is switched, Vert 

may be ground, no-connect with a resistor tied to ground, or less than 

Vec + 2.0V. Apply 1: Apply 1: 
2. Erase verify is performed only after chip erasure. A final read/ : VPPL VPPL 

compare may be performed (optional) after the register is written with 


the Read command. 
3. CAUTION: The algorithm must be followed to ensure proper and eo ee 
reliable operation of the device. P 


4. Pin 1 is used for the Upper Address (A1s) during erase algorithm. 
(Failure to do so can damage the device.) 
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A.C. WAVEFORMS FOR PROGRAMMING OPERATIONS 


FIG. 8 
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A.C. WAVEFORMS FOR ERASE OPERATIONS 


FIG. 9 
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TABLE 2 A.C. CHARACTERISITICS - 
WRITE/ERASE/PROGRAM OPERATIONS 


symbol Characteristic 
Write Cycle Time 


Data Hold Time15 


tWHGL Write Recovery Time before 
Read 

teHwe Write Recovery Time before 
Write 


Write Pulse Width 


1. Minimum tanz > twe (Actual) 
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FIG. 10 EXTERNAL DATA MEMORY READ CYCLE 
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FIG. 12 EXTERNAL PROGRAM MEMORY READ CYCLE 
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TABLE 3 - EXTERNAL PROGRAM MEMORY CHARACTERISTICS 


Parameter Symmbot | Min 
TCLCL-60 
aletovaidinstrin | tw | CaS 
STCLCL-60 
inpur instrFloataterPSEN | te | CTCL 
TPXAVTCLCL-8 


S 


3TCLCL-120 


Address to Valid Instr In tw sec-120 
PSEN Low to Address Float SS 2 


TABLE 4 - EXTERNAL DATA MEMORY CHARACTERISTICS 


Mu 


6TCLCL-100 
6TCLCL-100 
TCLCL-35 


5TCLCL-185 


auetovaidbatain tw S| arco | ns 
PaddresstoVaid Daan] tS | Tames ns 
TaletoWRorAGSSSC*dTCstm Sous =| artless ~— | ns 
PaddresstoWRorAD St Larus || ts 
Data Valid to WR Transition P tome | ues ts 
Data SetuptoWRHion | Stow S| routs || 
PDatatoldAterWR | tx S| Tus | 


RD Low to Address Float es 
RD or WR High to ALE High TCLCL-65 TCLCL+65 
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TABLE 5 - D.C. CHARACTERISTICS 


Parameter 

Input Low Voltage 

Input High Voltage (Except XTAL1, RST) 
Input High Voltage (XTAL1, RST) 


Operating Current (@ 14.7456 Mhz) 


System Voltage 


Programming Voltage 


FIG. 13 


PACKAGE OUTLINE | INCHES —_| MILLIMETERS | 

| MIN | MAX | MIN | MAX | 
| B | 735 | .760 | 187 | 193 | 
| D |.016 Dia|.020 Dia.|0.4 Dia. [0.5 Dia._ 
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ORDERING INFORMATION 
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PROCESSING: 
M = Military Screened -55°C to +125°C 
| = Industrial -40°C to +85°C 


64K Flash 
8031 Based 


8 Bit Controller 
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4246 East Wood Street 
Phoenix, Arizona 85040 


